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The FIT was tasked to complete a revised Hazard Ranking System (rHRS) Prescore
Analysis for the Dixie Chemical Company, an Environmental Priorities
Initiative site, located in Pasadena, Harris County, Texas. The site geographic
coordinates are 29°36'43" north latitude and 95°03'02" west longitude (Figure 1)
(Ref. 6, p. 7). The site is located in an unincorporated portion of Pasadena,
called the Bayport Industrial District. This portion was de-annexed solely
for the industrial chemical plants that exist in the district. Dixie Chemical
Company covers approximately 22 acres. The site is bisected by a stormwater
discharge canal (Figure 2) (Ref. 3, p. 3). The Technical Directive Document
(TDD) also requested a list and description of the Solid Waste Management
Units (SWMUs) at the site and the net worth of and the recent annual sales
figures for the company that owns the facility. The site was evaluated under
the February 15, 1990 edition of the rHRS User's Manual.

Dixie Chemical Company manufactures, formulates, and packages chemicals on a
demand basis. The types of chemicals being formulated or manufactured
changed, depending on the market demand. About 75 percent of the plant's
operations consisted of the manufacture and formulation of organic chemicals
including epoxy compounds, glycidol and various glycols. Various other
inorganic and organic chemicals accounted for about 15 percent of the production.
The remaining 10 percent involved the formulation and wholesaling of drill
muds and other oil field chemicals (Ref. 3, p. 3).

The manufacturing facility is divided into two segments, Plant A and Plant B.
Plant A has seven separate manufacturing areas for the various products
formulated. Plant B is exclusively devoted to the formulation of stearified
dibasic acid. Each production stage generates waste by-products and wastewater
from cooling, rinsing and processing. Dry waste chemicals and waste sludges are
pumped to one of the six tanks on the property in Plant A. The majority of the
wastes generated at the site are generated in Plant B and stored in SWMU 16.
This is the only tank on the facility which is exclusive to the storage of
waste materials (Ref. 3, p. 3). Wastewater and stormwater is transferred to

o - . SUPERFUND FILE

PRELIMINARY REPORT *  Reviewnd by FH-E8

ghis s not constitute D ' JUL 24 1992
O O

4 100019101 REORGANIZEL



sumps located in and around the process areas. In the Plant A area, wastewater
is neutralized in SWMU #6, the Equalization Neutralization Facility (ENF),
then pumped to the North and South Aeration Basins (SWMU #10). From here the
discharge is released under permit to the Gulf Coast Waste Management
Authority (GCWMA) Industrial Wastewater Treatment Plant (IWTP). Stormwater
runoff from each of the process areas is collected in unlined ditches that
flow to sumps (SWMUs #4 and #5). This water is then pumped to SWMU 6, thus
entering the cycle of the wastewater treatment system (Ref. 3, pp. 5-9).

In the Plant B area, wastewater and stormwater are collected in sumps, SWMU
#2, pumped to the Equalization Basin (SWMU #8), then to the Impoundment Basin
(SWMU #9). No treatment takes place in either of these units. The
wastewaters are pumped to the North and South Aeration Basins (SWMU #10). The
stormwater runoff from the Plant B area enters the West Sump and Ditch (SWMU
#3) and is then pumped to the Equalization Basin (Ref. 3, p. 9). Analysis of
soil samples collected by A.T. Kearney detected trichloroethene at high
concentrations in the soil. Also, a Comprehensive Monitoring Evaluation report
by the Texas Water Commission (TWC) indicated that epichlorohydrin, trans-1,2
dichloroethylene and trichloroethylene were found to be at high concentrations
in ground water monitoring well 3 (Ref. 3, p. 13).

The pathways of concern are the air pathway and the ground water. The North
and South Aeration Basins handle aerated organic constituents and therefore
pose a high potential for release of hazardous constituents to the air.

There are six public supply wells within the 4 mile radius of the site. These
wells service approximately 42,000 people.

The Beaumont Formation which underlies the Dixie Chemical facility consists of
an 80 feet deep layer of clay. Two major aquifers occur in this area, the
Chicot and the Evangeline aquifers. The Chicot is the upper regional unit,
consisting of sands and silty sands and is approximately 600 feet in depth.
The second sand unit, the Evangeline aquifer, lies below the Chicot and is
approximately 3,800 feet in depth. Shallow ground water has been encountered
at 5-13 feet below the ground surface at the site. This shallow ground water
is a red clay of varying thickness; therefore, the two major aquifers are not
interconnected with the shallow aquifer (Ref. 3, p. 11).

The surface water pathway is not a pathway of concern because drainage from
the site is collected, treated and discharged to the GCWMA (Ref. 3, p. 11).
Runoff from the site is not a threat since it is controlled. There are no
surface water intakes downstream of the site. The nearest surface water body
is Taylor Bayou, located about 1,500 feet southeast of the site (Ref. 3, p.
13). It is used for motorized boating, swimming and water skiing (Ref. 10).
The facility is in the 100 year floodplain. Since the plant's process areas
are diked with earthen or oystershell berms, the surface water migration
pathway is not evaluated.

The Dixie Chemical Company is a private entity, and consequently financial
data concerning recent annual sales were not available for public view (Ref.

9, p. 2).



The data gaps that were encountered during the completion of the PreScore
package include:

. The extent of air release by the North and South Aeration Basins.

. Possible air release occurring from the open ditches and sumps in
the process area.

. It is unclear if the chemical plants upgradient to Dixie Chemical,
would affect the ground water or surface water,

. No documentation has been obtained concerning any remedial action
of the soil contamination.

A list and description of the SWMUs are in Attachment A (Ref. 3, pp. 16-57).
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SITE NAME: DIXIE CHEMICAL COMPANY PREPARER: Warren P. Mitchell —

LOCATION; PASADENA, TEXAS

1. GENERAL COMMENTS / OBSERVATIONS
Sources

Dixie Chemical Company engaged in the manufacturing, formulating, and packing
of chemicals on a demand basis. The facility covers 22 acres and is bisected
into Plants A and B by a stormwater discharge canal (Ref. 3, p. 3).

Each production process generates waste by-products and wastewater through
cooling, rinsewater, and process water. There are 41 Solid Waste Management
Units (SWMUs) at the facility (Ref. 3, pp. 16-57) (Figures 2 and 3). Ponds A
and B (SWMU #7) have been clean-closed (Ref. 4, pp. 6-12).

The majority of waste at the facility is generated in the Plant B area, and is
stored in SWMU #16. There are five other SWMUs (tanks) which are used
interchangeably for waste storage. Dry waste chemicals and waste sludges are
pumped to SWMU #16. Wastewater and stormwater are transferred to sumps in
SWMUs #1 and #2 (Ref. 3, p. 5).

In Plant A, wastewater enters SWMU #6 where neutralization takes place. The
neutralized water is then pumped to SWMU #10 where microbial degradation
occurs. The waste material is then discharged to the Gulf Coast Waste
Management Authority and the Industrial Waste Treatment Plant. Stormwater
runoff from the process areas of Plant A are collected in ditches which flow
to SWMUs #4 and #5. The wastewater is then pumped to SWMU #6 and thereby
enters the wastewater treatment cycle (Ref. 3, pp. 5 and 9).

In the Plant B area, wastewater and stromwater are collected in SWMU #2,
pumped to SWMU #8 and then to SWMU #9. The wastewaters are then pumped to
SWMU #10. Stormwater runoff from the process areas of Plant B enters SWMU #3
and is then pumped to SWMU #8 and thereby enters the wastewater treatment
cycle (Ref. 3, p. 9).

There are other areas at the facility where wastes are managed. The following
list of SWMUs were evaluated based on the potential to release and the wastes
managed. The remaining SWMUs on-site pose little threat; therefore, these
SWMUs will not be evaluated.
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Hazardous Waste Quantity

Hazardous Wastestream

SWMU #3 - West Sump and Ditch receives stormwater and process wastewater
from Plant B (Ref. 3, pp. 20-21).

e Ditch:

Assumed length: 600 feet (Ref. 5, Figure 1)

3 ft x 2 ft x 600 ft = 3,600 ft?
3,600 ft3 x 1 yd3 = 133.3 yd®
27 f£t3
133.3 = 53.3

2.5%

3ft x 2ft x 3 ft = 18 fed
18 ft3 x 1 yd? = 0.667 yd®
27 fed
0.667 = 0.267
2.5%
Sum = 53.3 + 0.267 = 53.57

SWMU #4 - Area 100 South Ditch (Ref. 3, pp. 22-23)

Assumed length: 600 feet (Ref. 5, Figure 1)

3 ft x 1 ft x 600 ft = 1,800 ft?

1,800 ft3  x __1 yd® -  66.67 yd®
27 £t?

66.67 = 26.67

aS]
(9]
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SWMU #5 - Area 300/400 North Ditch (Ref. 3, pp. 24-25)

Assumed length: 600 feet (Ref. 5, Figure 1)

3 ft x 1 ft x 600 ft = 1,800 ft3
1,800 ft? X 1 yd® =  66.67 yd®
27 £t
66.67 = 26.67
2.5%

SWMU #10 - North and South Aeration Basins (Ref. 3, pp. 34-35)

The basins have the same dimensions:

125 ft x 250 ft x 12 ft = 375,000 ftd
375,000 ft3 X 1 zd3 = 13,888.89 yd3
27 ft3
13,888.89 = 5,555.6
2.5%
Sum = 5,555.6 + 5,555.6 = 11!111.2

SWMU #16 - Tank T-335 (Ref. 3, pp. 44-45)

10,000 gal x 2,000 1bs = 100,000 1bs
200 gal
yd3 = x yd? = 50 yd?
2,000 1bs 100,000 1bs
50 = 20
2.5%

For additional information concerning the SWMUs, see Attachment A.
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Hazardous Waste Quantity:

SWMU #3 53.57
SWMU #4 26.67
SWMU #5 26.67
SWMU #10 11,111.20
SWMU {16 + 20.00

Sum = 11,238.11

* Ref. 1, Table 2-5, Sec. 2.4.2.1.1.

ASSIGNED VALUE = 10,000 (Ref. 1, Sec. 2.4.2.2)
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UNRESOLVED ISSUES OR ASSUMPTIONS
Soil Pathway

. No documentation exists of any contaminated areas to support the
resource factor.

. There is no documentation of terrestial sensitive
environments at the site.

Hazardous Waste Quantity

. The length of SWMUs 3 and 4 are estimated at 600 feet by using
Reference 5, Figure 1.
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III. GROUND WATER PATHWAY

13 Ground Water Pathway: Chemical analysis of ground water in monitoring
well-3, located east of Ponds A & B, detected the following compounds
and concentrations: trichloroethylene (TCE) at 22 to 72 ppm and trans-
1,2 dichloroethylene at 58 to 93 ppm. (Ref. 3, p. 13). Background
levels of 0.005 ppm was established from EPA secondary drinking water
standards for TCE and trans-1,2-dichloroethylene. Due to this
information, an observed release to the ground water pathway is
established.

ASSIGNED VALUE = 550 (Ref. 1, Sec. 3.1.1)

4, Toxicity / Mobility: Analysis of monitoring well samples taken at the
site detected the following contaminants:
GROUND WATER TOXICITY /
CONTAMINANT TOXICITY MOBILITY MOBILITY
vinyl chloride 10,000 0.2 2,000
trans-1,2

dichloroethylene 1 0 g
trichloroethylene 10 1 10

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Ref. 2, pp- 35-36;
Ref. 3, p. 13; Ref. 4, p. 12).

Highest value for Toxicity/Mobility = 2,000

ASSIGNED VALUE = 2,000 (Ref. 1, Sec. 3.2.1.3).

T Nearest Well: The nearest known water well is approximately 2.5 miles
southeast of the site (Ref. 14, p. 169, Figure 1)
ASSIGNED VALUE = 3 (Ref. 1, Sec. 3.3.1)

8. Population:

8a. Population (Level I Concentration): There are no samples that establish
an observed release from a point of withdrawal to the ground water
subject to Level I Concentrations; therefore, no Level I Concentrations
can be calculated.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 3.3.2.2)
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Population (Level II Concentration): There are no samples that
establish an observed release from a point of withdrawal to the ground
water subject to Level II Concentrations; therefore, no Level II
Concentrations can be calculated.

ASSIGNED VALUE = 0 (Ref. 1, Sec. 3.3.2.3)

Potential Population: Clear Lake City services approximately 42,000
people with 90% from surface water and about 10% from ground water;
therefore, only 10% of the 42,000 people serviced, or 4,200, people will
be evaluated.

Distance From Source Number of Dilution Weighted
(miles) Individuals Factor
0 - % 0 0
Y - % 0 0
% -1 0 0
1 -2 0 0
2 -3 4,200 678
3 -4 0 0
Sum 678

(Ref. 1, Table 3-12, Sec. 3.3.2.4; Ref. 15).
PC = (0.10) (678)
= 67.8
ASSIGNED VALUE = 67.8 (Ref. 1, Sec. 3.3.2.4)

Resources: Clear Lake City has six municipal wells within the target
distance limit (Ref. 15).
ASSIGNED VALUE = 5 (Ref. 1, Sec. 3.3.3)

Wellhead Protection Area: Clear Lake City has six municipal wells within
the target distance limit (Ref. 15). Due to this information, Clear
Lake City is in a wellhead protection area.

ASSIGNED VALUE = 20 (Ref. 1, Sec. 3.3.4)
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IV. SURFACE WATER PATHWAY

Observed Release: The facility's process areas are diked with earthen berms
enclosing all Solid Waste Management Units. All process areas at the facility
drain via ditches and sumps, which eventually are run through the facility’s
wastewater treatment system. No portion of the facility is known to lie in
the 100 year floodplain due to the extensive diking around the stormwater

canal (Ref. 3, p. 11).

Located southeast of the facility is a privately operated industrial
wastewater treatment plant. Gulf Coast Waste Management Authority (GCWMA) is

responsible for the water that is discharged to Taylor Bayou. Taylor Bayou is
approximately 1,500 feet southeast of the facility (Ref. 3, p. 13).

Due to the facility’'s release of its wastewater to GCWMA, and extensive diking
and berms, it poses little threat to surface water. Due to this information,
the surface water pathway will not be evaluated.
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GROUND WATER TO SURFACE WATER MIGRATION COMPONENT

The nearest surface water body is Taylor Bayou, located approximately 1,500
feet southeast of the facility (Ref. 3, p. 13). The maximum depth of Taylor
Bayou is 2 - 3 feet deep (Ref. 8). Ground water is encountered at 5 - 13 feet
below land surface (Ref. 3, p. 11; Ref. 4, p. 3). The requirements for the
ground water to surface water pathway are not met; therefore, the pathway will

not be evaluated.
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SOIL EXPOSURE PATHWAY

Likelihood of Exposure: Soil samples were obtained from the west end of
Solid Waste Management Unit #4 (Ref. 2, pp. 6, 7 and 35). Analysis of
soil sample 278 detected levels of trichloroethene at 0.850 ppm (Ref. 2,
p. 27). Background soil sample 275 detected trichloroethene at 0.0062
ppm (Ref. 2, p. 15). Due to this information, an observed release to
the soil is established.

ASSIGNED VALUE = 550 (Ref. 1, Sec. 5.1.1)

Toxicity: Analysis of soil samples taken at the site detected the
following contaminants:

CONTAMINANT TOXICITY

trichloroethene 10

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Ref. 2, pp. 35-36;
Ref. 3, p. 13)

Highest value for toxicity = 10

ASSIGNED VALUE = 10 (Ref. 1, Sec. 5.1.2.1)

Resident Individual: There are no persons that meet the requirements
for a resident individual (Ref. 11).
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.1.3.1)

Resident Population:

Level I Concentrations: There are no residential individuals subject to

Level I Concentrations.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.1.3.2.1)

Level II Concentration: There are no residential individuals subject to

Level II Concentrations.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.1.3.2.2)

Workers: Dixie Chemical employees approximately 130 people (Ref. 1,
Table 5-4, Sec. 5.1.3.3; Ref. 12).
ASSIGNED VALUE = 5 (Ref. 1, Sec. 5.1.3.3)
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Resources: There is no documentation of commercial agriculture,
commercial silviculture, and commercial livestock production or grazing

at the Dixie Chemical site.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.1.3.4)

Terrestrial Sensitive Environments: There is no documentation of
terrestrial sensitive environments at the site.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.1.3.5)

PROJECTED

Terrestrial Sensitive Environments: The following is a list of
endangered/threathened species known to exist within the county area and

not specific to the site.

Sensitive Environment Assigned Value
Bald Eagle 75
Least Interior Tern 75
Piping Plover 75
Whooping Crane 100
American Alligator 75
Sum 400

(Ref. 1, Table 4-13 Sec. 4.1.4.3.1.3; Table 6-7, Sec. 6.3.4.2; Ref. 17)
EP = (0.10) (400) = 40
ASSIGNED VALUE = 40 (Ref. 1, Sec. 5.1.3.5)

Attractiveness / Accessibility: The site area is fenced, and is assigned
a value of 5 (Ref. 1, Table 5-6, Sec. 5.2.1.1; Ref. 16).
ASSIGNED VALUE = 5 (Ref. 1, Sec. 5.2.1.1)

Area of Contamination: The area 100 South Ditch is 3 feet wide and
approximately 600 feet long (Ref. 3, p. 22). The total area of
contamination is approximately 1,800 ft2.

1,800 ft2?: Factor Value = 0

(Ref. 1, Table 5-7, Sec. 5.2.1.2)

ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.2.1.2)
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Toxicity: Analysis of soil samples taken at the site detected the
following contaminants:

CONTAMINANT TOXICITY

trichloroethene 10

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Sec. 5.1.2.1; Ref.
2, pp. 35-36; Ref. 3, p. 13)

Highest value for toxicity = 10

ASSIGNED VALUE = 10 (Ref. 1, Sec. 5.2.2.1)

Nearby Individual: The nearest residence is approximately 2.5 miles from
the site (Ref. 1, Table 5-9, Sec. 5.2.3.1; Ref. 13).
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.2.3.1)

Population Within 1 Mile: Using U.S.G.S. topographic maps, a house count
was performed for those individuals within a 1 mile radius. There are
no residents or students within 1 mile of the site (Ref. 13).

ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.2.3.2)
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ATR PATHWAY

Observed Release: There is no documentation that will establish an
observed release to the air.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 6.1.1)

Potential to Release:

Gas Potential to Release
Gas Containment: SWMU #4 is an unlined ditch surrounded by 3 feet high
earthen and concrete berms (Ref. 3, p. 22).
. All situations except those specifically listed below (Ref. 1,
Table 6-3, Sec. 6.1.2.1.1)
ASSIGNED VALUE = 10 (Ref. 1, Sec. 6.1.2.1.1)

Source Type: SWMU #4 has contaminated soil [excluding land treatment]
(Ref.1l, Table 6-4, Sec. 6.1.2.1.2).
ASSIGNED VALUE = 19 (Ref. 1, Sec. 6.1.2.1.2)

Gas Migration Potential
» The gas migration potential for the sources, trans-1,2-
dichloroethylene and trichloroethene are 11 and 17 respectively.
Average gas migration potential is 14. (Ref. 1, Chemical Data
Sheets; Ref. 2, pp. 7, 27).
ASSIGNED VALUE = 14 (Ref. 1, Sec. 6.1.2.1.3)

19 + 14 = 33
33 x 10 = 330
ASSIGNED VALUE = 330 (Ref. 1, Sec. 6.1.2.1.4)

Particulate Potential to Release
Particulate Containment: SWMU #4 is an unlined ditch surrounded by 3
feet high earthen and concrete berms (Ref. 3, p. 22).
» All situations except those specifically listed below (Ref. 1,
Table 6-9, Sec. 6.1.2.2.1)
ASSIGNED VALUE = 7 (Ref. 1, Sec. 6.1.2.2.1)

Particualate Source Type: SWMU #4 has contaminated soil [excluding land
treatment] (Ref. 3, p. 22).
+ Other types of sources, not elsewhere specified, best describes
the source (Ref. 1, Table 6-4, Sec. 6.1.2.1.2)
ASSIGNED VALUE = 0 (Ref. 1, Sec. 6.1.2.2.2)
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Particulate Migration Potential:
+ The particulate migration potential for the sources trans-1,2-

dichloroethylene and trichloroethene are 11 for each contaminant
(Ref. 1, Sec. 6.1.2.2.3, Figure 6-2).
ASSIGNED VALUE = 11 (Ref. 1, Sec. 6.1.2.2.3)

0 + 11 = 11
11 X 7 = 177
ASSIGNED VALUE = 77 (Ref. 1, Sec. 6.1.2.2.4)

Toxicity / Mobility: The same contaminants evaluated for the Gas
Migration Potential will be evaluated for Toxicity/Mobility:

Contaminant Toxicity Mobility Toxicity/Mobility
trans-1,2
dichloroethylene : 0.008 4004
trichloroethene 10 0.008 0.08

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Figure 6-3, Sec.
6.2.1.2: Table 6-12, Sec. 6.2.1.3; Ref. 2, pp. 7, 27; Ref. 3, p. 13)

Highest value for toxicity = 0.008
ASSIGNED VALUE = 0.008 (Ref. 1, Sec. 6.2.1.3)

Nearest Individual: The shortest distance to a regularly occupied
building or area is approximately % mile from the site (Ref. 1, Table 6-15,
Sec. 6.3.1; Ref, 13, Figure 1).

ASSIGNED VALUE = 20 (Ref. 1, Sec. 6.3.1)

Population:

Level I Concentrations: No observed release to the air pathway has been
established; therefore, no Level I Concentrations can be evaluated.

ASSIGNED VALUE = 0 (Ref. 1, Sec. 6.3.2.2)

Level II Concentrations: No observed release to the air pathway has been
established: therefore, no Level II Concentrations can be evaluated.

ASSIGNED VALUE = 0 (Ref. 1, Sec. 6.3.2.3)
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8c. Potential Contamination: A house count using U.S.G.S topographic maps

was performed to determine the number of potential air targets.
y Distance-
Distance Number of Fopul.ation Population Weighted
Homes Density
Population
0 - % 0 2.67 0 0
% - % 0 2.67 0 0
B -1 0 2.67 0 0
1 -2 1,120 2.67 2,990.4 8
2 -3 2,316 2.67 6,183.72 12
3 -4 2,576 2.67 6,877.92 7
Sum = 27
(Ref. 1, Table 6-16, Sec. 6.3.2.4; Ref. 13; Ref. 16)
PI = (0.10) (27) = 2.7
ASSIGNED VALUE = 2.7 (Ref. 1, Sec. 6.3.2.4)

9 Resources: Taylor Bayou is designated for recreational use, and is
within % mile of the site (Ref. 1, Sec. 6.3.3; Ref. 10; Ref. 13)
ASSIGNED VALUE = 5 (Ref. 1, Sec. 6.3.3)

10. Sensitive Environments:

10a. Actual Contamination: There are no sensitive environments that are
subject to actual contamination.
ASSIGNED VALUE = 0 (Ref. 1, Sec. 6.3.4.1)
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PRELIMINARY

10b. Potential Contamination: The following is a list of sensitive
environments found within the 4 mile target distance limit:

Assigned
Sanniiive Brutvsanant Assigned Distance Distance Value x
WA Value (miles) Weights Distance
Weight
National Estuary
Program: Armound 100 3 0.0023 0.23
Bayou National Park
Taylor Bayou 50 1 0.016 0.8
Taylor Lake 50 2 0.0051 0.255
Clear Lake 25 4 0.0014 0.035
Sum 1532

(Ref. 1, Table 4-13, Sec.

Ref. 9).

EP = (0.10) (1.32) = 0.132

ASSIGNED VALUE = 0.132 (Ref. 1, Sec. 6.3.4.2)

4.1.4.3.1.3: Table 6-14, Sec. 6.3.4.2; Ref. 7;
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Potential Contamination: The following is a list of sensitive

environments found within the 4 mile target

distance limit:

Sensitive Assigned | Distance | Distance | Assigned Value x
Environment Value (miles) Weights Distance Weight
National Estuary
Program: Armound 100 3 0.0023 0.23
Bayou National Park
Taylor Bayou 50 1 0.01é 0.8
Taylor Lake 50 2 0.0051 0.255
Clear Lake 25 4 0.0014 0.035
Bald Eagle 75 DNA" DNA 75
Least Interior Tern 75 DNA DNA 75
Piping Plover 75 DNA DNA 75
Whooping Crane 100 DNA DNA 100
American Alligator 75 DNA DNA 75
Sum 401.32

(Ref. 1, Table 4-13, Sec. 4.1.4.3.1.3; Table 6-14, Sec. 6.3.4.2; Ref. 73

Ref. 9)

DNA*

Does Not Apply

EP = (0.10) (401.32) = 40.132

ASSIGNED VALUE = 40.132 (Ref. 1, Sec. 6.3.4.2)




SSI PRESCORE SCORESHEETS
SUMMARY SCORESHEET FOR COMPUTING Sy,

PRELIMINARY HRS SCORE

DRAFT
S PATHWAY $? PATHWAY

Ground Water Migration Pathway Score (Sgﬂ) 3597 1,279.49
Surface Water Overland/Flood Migration Pathway Score (S,;) NOT EVALUATED NOT EVALUATED
Ground Water 1o Surface Water Migration Pathway Score (S,,) NOT EVALUATED NOT EVALUATED
Soil Exposure Migration Pathway Score (S,) 0.6 036
Air Migration Pathway Score (S,) 0.334 0.11156

8%+ 8%, + (Sior 82 + 8% 1,279.97

[S%, + 8%, + (S or 8%) + 8% /4 319.99

17.89

VO[S, + 87 + (STpor 8°) + 8T

PROJECTED HRS SCORE

DRAFT
S PATHWAY S PATHWAY
Ground Water Migration Pathway Score (S,) 35.77 1,279.49
Surface Waler Overland/Flood Migration Pathway Score (S,;) NOT EVALUATED NOT EVALUATED
Ground Water to Surface Water Migration Pathway Score (S,,) NOT EVALUATED NOT EVALUATED
Soil Exposure Migration Pathway Score (S,) 54 29.16
Air Migration Pathway Score (5;) 0.814 0.663
st + 85, + (Fpor S+ 84 1,309.313
(8%, + S + (Syc0r 8%) + §%) /4 327.33
18.09

T[S, + 8%, + (S or 85, + )M




TABLE 3-1

GROUND WATER MIGRATION PATHWAY SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY

Factor Categories and Factors Maximum Value Value Assigned

Likelihood of Release to an Aquifer

1. Observed Release 550 550
2 Potential to Release
2a. Containment 10
2b. Net Precipitation 10
2c. Depth to Aquifer b
2d. Travel Time 35
2e. Potential to Release 500
[Lines 2a x (2b + 2c¢ + 2d)]
3. Likelihood of Release 550 550

[Higher of Lines 1 or 2e]

Waste Characteristics

2,000

4. Toxicity / Mobility

5. Hazardous Waste Quantity i 10,000
6. VWaste Characteristics 100 56
Targets
7 Nearest Well 50 3
8. Population
8a. Level I Concentrations 2 0
8b. Level II Concentrations o 0
8c. Potential Contamination i 67.8
8d. Population (Lines 8a + 8b + 8c) o 67.8
9. Resources 5 5
10. Wellhead Protection Area 20 20
11. Targets (Lines 7 + 8d + 9 + 10) e 95.8

Ground Water Migration Score for an Aquifer

12. Aquifer Score 100 35,77
[(Lines 3 x 6 x 11)/82,500]™""

Ground Water Migration Pathway Score

13. Pathway Score (Sg,), (Highest value from
Line 12 for all aquifers evaluated)™™" 100 | 35.77

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor. However, the pathway
score based solely on sensitive environments is limited to a maximum of 60.
Do not round to the nearest integer. 2/15/90

i

dedede

Frdrdodr

1



TABLE 4-1

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY

NOT EVALUATED

Maximum Value Value Assigned

Factor Categories and Factors

DRINKING WATER THREAT

o ol

~J

11.

Likelihood of Release

Observed Release

Potential to Release by Overland Flow

2a. Containment
2b. Runoff

2c. Distance to Surface Water
2d. Potential to Release by Overland Flow

[Lines 2a x (2b + 2c¢)]
Potential to Release by Flood
3a, Containment (Flood)
3b. Flood Frequency

3c. Potential to Release by Flood

(Lines 3a x 3b)
Potential to Release

[(Lines 2d + 3c¢), subject to a

maximum of 500]
Likelihood to Release
(Higher of Lines 1 or 4)

Waste Characteristics

Toxicity/Persistence
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearest Intake

Population

10a. Level 1 Concentrations
10b. Level II Concentrations
10c. Potential Contamination

10d. Population (Lines 10a + 10b + 10c¢)

Resources

ek

R

Land

550
10
25
25

500

10
50

500

500

550

100

50

ek
dr
e

i

Maximum value applies to waste characteristics category.

Maximum value not applicable.
No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.
Do not round to the nearest integer.

2

2/15/90



Factor Categories and Factors

TABLE 4-1 (Concluded)

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD00808B8247); PASADENA, TEXAS - PRELIMINARY

NOT EVALUATED

DRINKING WATER THREAT (Concluded)

18

13.

Targets (Concluded)
Targets (Lines 9 + 104 + 11)

Drinking Water Threat Score

Drinking Water Threat Score 100
[(Lines 5 x 8 x 12)/82,500,
subject to a maximum of 100]

HUMAN FOOD CHAIN THREAT

14.

15.
16.
17.

18.
D8I

20.

21.

Likelihood of Release

Likelihood of Release 550
(Same value as Line 5)

Waste Characteristics

Toxicity/Persistence/Bioaccumulation
Hazardous Waste Quantity

Waste Characteristics 1,000
Targets

Food Chain Individual 50
Population

19a. Potential Human Food Chain Contamination
19b. Level I Concentrations

19c¢c. Level II Concentrations

19d. Population (Lines 19a + 19b + 19c)
Targets (Lines 18 + 19d)

Wi
i
i

L

Human Food Chain Threat Score

Human Food Chain Threat Score 100
[(Lines 14 x 17 x 20)/82,500,
subject to a maximum of 100]

LR

Maximum Value Value Assigned

Maximum value applies to waste characteristics category.

Maximum value not applicable.
No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

3

2/15/90



TABLE 4-1 (Concluded)

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXDO08088247); PASADENA, TEXAS - PRELIMINARY

NOT EVALUATED

Maximum Value Value Assigned

Factor Categories and Factors

ENVIRONMENTAL THREAT

22.

23.

24,
25.

26.

27.

28.

Likelihood of Release

Likelihood of Release
(Same value as Line 3)

Waste Characteristics

Ecosystem Toxicity/Persistence/
Bioaccumulation

Hazardous Waste Quantity

Waste Characteristics

Targets

Sensitive Environments

26a,
26b.
26¢c.
26d.

Level I Concentrations
Level II Concentrations
Potential Contamination
Sensitive Environments
(Lines 26a + 26b + 26c)

Targets (Value from Line 26d)

Environmental Threat Score

Environmental Threat Score

[(Lines 22 x 25 x 27)/82,500,

subject to a maximum of 60]

550

1,000

i
oo
W

i

e

60

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED

29,

Watershed Score

s e

[(Lines 13 + 21 + 28),

subject to a maximum of 100]

100

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE

30.

Component Score (S.¢)
[Highest score from Line 29 for all
watersheds evaluated, subject to

Aede e

a maximum of 100]

o

A

ey

100

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive enviromments is limited to a maximum of 60.

Do not round to the nearest integer.

4

2/15/90



TABLE 4-25

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY

NOT EVALUATED

Maximum Value Value Assigned

Factor Categories and Factors

DRINKING WATER THREAT

L

oo~

10.
11,

Likelihood of Release to Aquifer

Observed Release
Potential to Release
2a. Containment
2b. Net Precipitation
2c. Depth to Aquifer
2d. Travel Tim
2e. Potential to Release
[Lines 2a x (2b + 2c + 24d)]
Likelihood of Release
(Higher of Lines 1 or 2e)

Waste Characteristics

Toxicity/Mobility/Persistence
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearest Intake
Population
8a. Level I Concentrations
8b, Level II Concentrations
8c. Potential Contamination
8d. Population
(Lines 8a + 8b + 8c)

Resources
Targets (Lines 7 + 8d + 9)
Drinking Water Threat Score
[(Lines 3 x 6 x 10)/82,500,
subject to a maximum of 100]

i

i

dededrde

550

10
10

35

500

550

100

50

Wiy
e

e

100

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

5

2/15/90



TABLE 4-25 (Concluded)

GROUND WATER TO SURFAGCE WATER MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXDO0B088247); PASADENA, TEXAS - PRELIMINARY

NOT EVALUATED

Maximum Value Value Assigned

Factor Categories and Factors

HUMAN FOOD CHAIN THREAT

L2

148

14,
15,

16.
17,

18.

19.

Likelihood of Release

Likelihood of Release
(Same value as Line 3)

Waste Characteristics

Toxicity/Mobility/Persistence
Bicaccumulation

Hazardous Waste Quantity
Waste Characteristics

Targets

Food Chain Individual
Population
17a, Potential Human Food Chain
Contamination
17b. Level I Concentrations
17c. Level II Concentrations
17d. Population
(Lines 17a + 17b + 17c)
Targets
(Values from Line 16 + 17d)

Human Food Chain Threat Score

Human Food Chain Threat Score
[(Lines 12 x 15 x 18)/82,500,
subject to a maximum of 100]

ENVIRONMENTAL THREAT

20.

Likelihood of Release

Likelihood of Release
(Same value as Line 3)

Ll

e

550

1,000

50

LEs

el
Lid

L2 s

100

550

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

6

2/15/90



TABLE 4-25 (Concluded)

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY

NOT EVALUATED

Factor Categories and Factors Maximum Value Value Assigned

ENVIRONMENTAL THREAT (Concluded)

Waste Characteristics

21. Ecosystem Toxicity/Mobility/
Persistence/Bicaccumulation

22. Hazardous Waste Quantity

23. Waste Characteristics 1,000

Targets

24, Sensitive Environments
24a, Level I Concentrations
24b, Level II Concentrations
24c, Potential Contamination
24d, Sensitive Environments
(Lines 24a + 24b + 24c) pos
25. Targets
(Value from Line 24d) G

P
Eaad

ke

Environmental Threat Score

26. Environmental Threat Score
[(Lines 20 x 23 = 25)/82,500,
subject to a maximum of 60] 60

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE FOR A WATERSHED

27. Watershed Score™* 100 l |
[(Lines 11 + 19 + 26), | |
subject to a maximum of 100))] ———e

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE
28. Component Score (S,.)*""" |

(Highest score from Line 27 for all |
watersheds evaluated, subject to a L
maximum of 100)

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor. However, the pathway
score based solely on sensitive enviromnments is limited to a maximum of 60,
Do not round to the nearest integer. 2/15/90

T

Frdifedr
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TABLE 5-1

SOIL EXPOSURE PATHWAY SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY

Factor Categories and Factors Maximum Value Value Assigned

RESIDENT POPULATION THREAT

Likelihood of Exposure

1. Likelihood of Exposure 550 550

Waste Characteristics

2. Toxicity " 10
3. Hazardous Waste Quantity * 10,000
4, Waste Characteristics 100 18
Targets
5. Resident Individual 50 0
6. Resident Population
6a. Level I Concentrations X 0
6b. Level II Concentrations o 0
6c. Resident Population o 0
(Lines 6a + 6b)
7l Workers 15 5
8. Resources 5 0
9. Terrestrial Sensitive Environments e 0
10. Targets (Lines 5 + 6c + 7 + 8 + 9) 2 5
Resident Population Threat Score
11. Resident Population Threat . 49,500

(Lines la x 4 x 10)
NEARBY POPULATION THREAT

Likelihood of Exposure

12. Attractiveness/Assessibility 100 5
13. Area of Contamination 100 0
14. Likelihood of Exposure 500 0

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor. However, the pathway
score based solely on sensitive environments is limited to a maximum of 60.
Do not round to the nearest integer. 2/15/90

i

i e

o e e e

8



TABLE 5-1 (Concluded)

SOIL EXPOSURE PATHWAY SCORESHEET

DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY

Factor Categories and Factors

NEARBY POPULATION THREAT (Concluded)

15
16.
17.

18.
19.
20.

2l

SOIL

22,

Waste Characteristics

Toxicity
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearby Individual
Population Within 1-Mile
Targets (Lines 18 + 19)

Nearby Population Threat Score

Nearby Population Threat
(Lines 14 x 17 x 20)

EXPOSURE PATHWAY SCORE

Soil Exposure Pathway Score™™™*

(S;)[Lines (11 + 21) + 82,500
subject to a maximum of 100]

Frdr

e dr

o e o o

L.

100

Ve

k.23

100

Maximum Value Value Assigned

10
10,000
18
0
0
0
0
—
| |
| 0.6 |
|

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.
score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

9

However, the pathway

2/15/90



TABLE 6-1

ATR MIGRATION PATHWAY SCORESHEET

DIXIE CHEMICAL (TXD0O08088247); PASADENA, TEXAS - PRELIMINARY

Factor Categories and Factors

w

o~

11

12.

Likelihood of Release

Observed Release
Potential to Release
2a. Gas Potential to Release
2b. Particulate Potential to Release
2c. Potential to Release
(Highest value assigned in
Line 2a or 2b)
Likelihood of Release
(Higher of Lines 1 or 2c)

Waste Characteristics

Toxicity/Mobility
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearest Individual
Population
8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population (Lines 8a + 8b + 8c)
Resources
Sensitive Environments
10a. Actual Contamination
10b. Potential Contamination
10c. Sensitive Environments
(Lines 10a + 10b)
Targets
(Lines 7 + 8d + 9 + 10c¢)

Air Migration Pathway Score

Pathway Score (S,)
[(Lines 3 x 6 x 11)/82,500]"""

o

o e o

rfdedr

Maximum Value Value Assigned

550

500
500

500

550

100

50

dede
Te e
Ve

o

Aeded
dedkdr

dededr

i

100

0
330
77
330
330
0.08
10,000
3
20
0
0
2.7
2.7
5
0
0.132
0.132
27.83
1
! I
| 0.334 [
=

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

10

2/15/90



Factor Categories and Factors

TABLE 3-1

GROUND WATER MIGRATION PATHWAY SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED

w

~J

10.
11.

12.

13.

Likelihood of Release to an Aquifer

Observed Release 550
Potential to Release

2a. Containment 10
2b. Net Precipitation 10
2c. Depth to Aquifer 5
2d. Travel Time 35
2e. Potential to Release 500

[Lines 2a x (2b + 2c + 2d)]
Likelihood of Release 550

[Higher of Lines 1 or 2e]

Waste Characteristics

Toxicity / Mobility
Hazardous Waste Quantity

Waste Characteristics 100
Targets

Nearest Well 50
Population

i

8a. Level I Concentrations

8b. Level II Concentrations

8c. Potential Contamination

8d. Population (Lines 8a + 8b + 8c¢)
Resources 5
Wellhead Protection Area 20
Targets (Lines 7 + 8d + 9 + 10) "

o
dede

dede

Ground Water Migration Score for an Aquifer

Aquifer Score 100
[(Lines 3 x 6 x 11)/82,500]™**"

Ground Water Migration Pathway Score

Pathway Score (S;,), (Highest value from
Line 12 for all aquifers evaluated)™™™" 100

Ve

Teded

Pededede

Maximum Value Value Assigned

550

550
2,000
10,000
56
3
0
0
67.8
67.8
5
20
95.8
35.47
i
|
| 35.77
e )

Maximum value applies to waste characteristics category.

Maximum value not applicable.
No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

1

2/15/90



TABLE 4-1

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED

NOT EVALUATED

Maximum Value Value Assigned

Factor Categories and Factors

DRINKING WATER THREAT

M=

~J

1L

Likelihood of Release

Observed Release

Potential to Release by Overland Flow

2a. Containment
2b. Runoff

2c. Distance to Surface Water
2d. Potential to Release by Overland Flow

[Lines 2a x (2b + 2¢)]
Potential to Release by Flood
3a. Containment (Flood)
3b. Flood Frequency

3c. Potential to Release by Flood

(Lines 3a x 3b)
Potential to Release

[(Lines 2d + 3c), subject to a

maximum of 500]
Likelihood to Release
(Higher of Lines 1 or 4)

Waste Characteristics

Toxicity/Persistence
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearest Intake

Population

10a. Level I Concentrations
10b, Level I1 Concentrations
10c. Potential Contamination

10d. Population (Lines 10a + 10b + 10c)

Resources

A i

550
10
25
25

500

10
50

500

500

550

100

50

LA
dedr
o

i

Maximum value applies to waste characteristics category.
Maximum value not applicable.

No specific maximum value applies to the factor,

However, the pathway

score based solely on sensitive enviromments is limited to a maximum of 60.
Do not round to the nearest integer.

2

2/15/90



Factor Categories and Factors

TABLE 4-1 (Concluded)

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD0O08088247); PASADENA, TEXAS - PROJECTED

NOT EVALUATED

DRINKING WATER THREAT (Concluded)

L2.

13w

Targets (Concluded)

ot

Targets (Lines 9 + 10d + 11)

Drinking Water Threat Score

Drinking Water Threat Score 100
[(Lines 5 x 8 x 12)/82,500,
subject to a maximum of 100]

HUMAN FOOD CHAIN THREAT

14.

1.5
16.
17.

18.
19..

20,

21.

Likelihood of Release

Likelihood of Release 550
(Same value as Line 5)

Waste Characteristics

Toxicity/Persistence/Bioaccumulation
Hazardous Waste Quantity

Waste Characteristics 1,000
Targets

Food Chain Individual 50
Population

19a. Potential Human Food Chain Contamination
19b. Level I Concentrations

19c. Level II Concentrations

19d. Population (Lines 19a + 19b + 19¢)
Targets (Lines 18 + 19d)

Human Food Chain Threat Score
Human Food Chain Threat Score 100

[(Lines 14 x 17 x 20)/82,500,
subject to a maximum of 100]

Ao

Maximum Value Value Assigned

Maximum value applies to waste characteristics category.

Maximum value not applicable.
No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive enviromments is limited to a maximum of 60.

Do not round to the nearest integer.

3

2/15/90



TABLE 4-1 (Concluded)

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXDO08088247); PASADENA, TEXAS - PROJECTED

NOT EVALUATED

Factor Categories and Factors Maximum Value Value Assigned

ENVIRONMENTAL THREAT

Likelihood of Release

22. Likelihood of Release 550
(Same value as Line 5)

Waste Characteristics

23. Ecosystem Toxicity/Persistence/

Bioaccumulation
24, Hazardous Waste Quantity i
25. Waste Characteristics 1,000
Targets

26. Sensitive Environments
26a. Level I Concentrations
26b., Level II Concentrations
26c. Potential Contamination
26d. Sensitive Environments
(Lines 26a + 26b + 26c)
27. Targets (Value from Line 26d)

A

Wi

wedv

L

Environmental Threat Score

28. Envirommental Threat Score 60
[(Lines 22 x 25 x 27)/82,500,
subject to a maximum of 60]

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED

29. Watershed Score™" 100
[(Lines 13 + 21 + 28),
subject to a maximum of 100]

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE

30. Component Score (S,¢)™™ 100 f——y
[Highest score from Line 29 for all !
watersheds evaluated, subject to !

a maximum of 100]

Maximum value applies to waste characteristics catepory.

Maximum value not applicable.

No specific maximum value applies to the factor. However, the pathway
score based solely on sensitive environments is limited to a maximum of 60.
Do not round to the nearest integer, 2/15/90

e e e
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TABLE 4-25

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED

NOT EVALUATED

Maximum Value Value Assigned

Factor Categories and Factors

DRINKING WATER THREAT

oy bn B

~l

10.
.1

Likelihood of Release to Aquifer

Observed Release
Potential to Release

2a. Containment

2b. Net Precipitation
2¢. Depth to Aquifer

2d. Travel Tim

2e. Potential to Release

[Lines 2a x (2b + 2c + 2d)]

Likelihood of Release
(Higher of Lines 1 or 2e)

Waste Characteristics

Toxicity/Mobility/Persistence
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearest Intake

Population

8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population

(Lines 8a + 8b + 8c)

Resources
Targets (Lines 7 + 8d + 9)
Drinking Water Threat Score
[(Lines 3 x 6 x 10)/82,500,
subject to a maximum of 100]

de

e

defrdedr

550

10
10

35

500

550

100

50

L
fede

L

100

Maximum value applies to waste characteristics category.
Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive enviromments is limited to a maximum of 60.
Do not round to the nearest integer.

5

2/15/90



TABLE 4-25 (Concluded)

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXDO0B088247); PASADENA, TEXAS - PROJECTED

NOT EVALUATED

Factor Categories and Factors

HUMAN FOOD CHAIN THREAT

12.

13.

14,
15.

16.
17.

18.

19.

Likelihood of Release

Likelihood of Release
(Same value as Line 3)

Waste Characteristics

Toxicity/Mobility/Persistence
Bioaccumulation

Hazardous Waste Quantity
Waste Characteristics

Targets

Food Chain Individual
Population
17a. Potential Human Food Chain
Contamination
17b. Level I Concentrations
1l7c. Level II Concentrations
17d. Population
(Lines 17a + 17b + 17¢)
Targets
(Values from Line 16 + 174d)

Human Food Chain Threat Score

Human Food Chain Threat Score
[(Lines 12 x 15 x 18)/82,500,
subject to a maximum of 100]

ENVIRONMENTAL THREAT

20.

Likelihood of Release

Likelihood of Release
(Same value as Line 3)

Trir

Freir

e o e ol

Maximum Value Value Assigned

550

1,000

50

i
L

£.%

e

100

550

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive enviromments is limited to a maximum of 60.

Do not round to the nearest integer,

6

2/15/90



TABLE 4-25 (Concluded)

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
DIXIE CHEMICAL (TXDOOB0BB247); PASADENA, TEXAS - PROJECTED

NOT EVALUATED

Factor Categories and Factors Maximum Value Value Assigned

ENVIRONMENTAL THREAT (Concluded)
Waste Characteristics

21. Ecosystem Toxicity/Mobility/
Persistence/Bioaccumulation

22. Hazardous Waste Quantity

23. Waste Characteristics 1,000

Targets

24, Sensitive Environments
24a. Level I Concentrations
24b, Level II Concentrations
24c. Potential Contamination
24d. Sensitive Environments
(Lines 24a + 24b + 24c¢)
25. Targets
(Value from Line 24d)

et
k.23
dr e

L

e

Environmental Threat Score

26. Environmental Threat Score
[(Lines 20 x 23 x 25)/82,500,
subject to a maximum of 60] 60

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE FOR A WATERSHED

-
27. Watershed Score™"™* 100 | :
[(Lines 11 + 19 + 26), | '
subject to a maximum of 100)] :
GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE
=’
28. Component Score (8,.)"""" |
(Highest score from Line 27 for all |
=

watersheds evaluated, subject to a
maximum of 100)

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor. However, the pathway
score based solely on sensitive enviromments is limited to a maximum of 60.
Do not round to the nearest integer, 2/15/90

i
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TABLE 5-1

SOIL EXPOSURE PATHWAY SCORESHEET

DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED

Factor Categories and Factors

RESIDENT POPULATION THREAT

[¥%]

oy Un

=D o~

11.

Likelihood of Exposure

Likelihood of Exposure

Waste Characteristics

Toxicity
Hazardous Waste Quantity
Waste Characteristics

Targets

Resident Individual
Resident Population
6a. Level I Concentrations
6b. Level II Concentrations
6c. Resident Population
(Lines 6a + 6b)
Workers
Resources
Terrestrial Sensitive Environments
Targets (Lines 5 + 6c + 7 + 8 + 9)

Resident Population Threat Score

Resident Population Threat
(Lines la x 4 x 10)

NEARBY POPULATION THREAT

12.
13.
14.

Likelihood of Exposure

Attractiveness/Assessibility
Area of Contamination
Likelihood of Exposure

e

Ao

e

Maximum Value

550

100

50

o
ek

Tedr

15

Voo

L

Tedlr

100
100
500

Value Assigned

10

10,000

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

550

18

45

445,500

e T

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

8

2/15/90



TABLE 5-1 (Concluded)

SOIL EXPOSURE PATHWAY SCORESHEET

DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED

Factor Categories and Factors

NEARBY POPULATION THREAT (Concluded)

Waste Characteristics

15. Toxicity
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets

18. Nearby Individual
19. Population Within 1-Mile
20. Targets (Lines 18 + 19)

Nearby Population Threat Score

21. Nearby Population Threat
(Lines 14 x 17 x 20)

SOIL EXPOSURE PATHWAY SCORE

22. Soil Exposure Pathway Score™"
(S.)[Lines (11 + 21) =+ 82,500

subject to a maximum of 100]

Maximum value not applicable.

Maximum Value Value Assigned

"

100

e

e e

100

No specific maximum value applies to the factor.

10
10,000
18
0
0
0
0
1
I |
| 5.4 |
]

Maximum value applies to waste characteristics category.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

e vt

Do not round to the nearest integer.

9

2/15/90



TABLE 6-1

AIR MIGRATION PATHWAY SCORESHEET

DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED

Factor Categories and Factors

oy U

~J

Ti,

12.

Likelihood of Release

Observed Release
Potential to Release

2a,
2b.
20,

Gas Potential to Release
Particulate Potential to Release
Potential to Release

(Highest value assigned in

Line 2a or 2b)

Likelihood of Release
(Higher of Lines 1 or 2c¢)

Waste Characteristics

Toxicity/Mobility
Hazardous Waste Quantity
Waste Characteristics

Targets

Nearest Individual

Population

8a. Level I Concentrations

8b. Level II Concentrations

8c. Potential Contamination

8d. Population (Lines 8a + 8b + 8e¢)
Resources

Sensitive Environments

10a.

Actual Contamination

10b. Potential Contamination

10c. Sensitive Environments
(Lines 10a + 10b)
Targets

(Lines 7 + 8d + 9 + 10¢)

Air Mipration Pathway Score

Pathway Score (S.)
[(Lines 3 x 6 x 11)/82,500]™"

T

T

Ty

550

500
500

500

550

100

LAl

100

Maximum Value Value Assigned

330
77

330

330

0.08
10.000

—_— e

20

n |ro
~ [~

40.132
40.132

67.8

Maximum value applies to waste characteristics category.

Maximum value not applicable.

No specific maximum value applies to the factor.

However, the pathway

score based solely on sensitive environments is limited to a maximum of 60.

Do not round to the nearest integer.

10

2/15/90
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5.0 DESCRIPTIONS OF INDIVIDUAL UNITS

5.1 SWMU # | = TWELVE PLANT A PROCESS AREA SUMPS

5.1.1 Information Summary

Unit Description: In each of the seven process areas within Plant A are sumps

which serve to carry storm runoff and process wastewater to the Creatment
system. The sumps are below grade, constructed of concrete, and are approxi-
mately three feet in diameter.(l7) The depth of the sumps are unknown. Two

of the twelyve sumps were observed during the VSI.

Dates of Operation: The date of startup of these units Is presumed to be the

dates when each of the process areas came on-line. They are all active

units.(17)

Wastes Managed: The sumps contain a mixture of storm runoff and process waste-

water including boiler blowdown containing various metals, dilute dibasic

acids, and other unspecified wastewaters.(17)

Release Controls: The sumps are located within curbed, concrete-lined process

areas. They each contain level activated pumps for overflow control. Water

is pumped to the wastewater treatment system.(17)

History of Releases: There is no documented celease history for these units.

No evidence of release was observed during the VSI.(17)

5.1.2 Release Potential

e Soil/Groundwater: The potential for release of hazardous constituents to

soil from these sumps is dependent on the integrity of the sump. Based on

the condition of the sumps observed during the VSI, the potential for

release from these units is low.

@ Surface Water: There is no potential for the release of hazardous constitu-

ents from the sumps to surface water as they are fully contained within

concrete curbed areas and are equipped with level activated pumps.

16



e Alir: Based on the non-volatile nature of the wastes placed in these units,

there is no known potential for the release of hazardous constituents to

air.

e Subsurface Gas: Based on the waste types entering the sumps, there {s no

potential for the generation of subsurface gas.

17



5.2 SWMU #2 — SIX PLANT B PROCESS AREA SUMPS

5.2.1 Information Summary

Unit Description: 1In each of the process areas within Plant B are sumps which

serve Co carry storm runoff and process wastewater to the treatment system.
The sumps are below grade, constructed of concrete, and are approximately
three feet in diameter.(l7) The depth of the sumps are unknmown. One of the

six sumps was observed during the VSI.

Dates of Operation: The date of startup of these units is presumed to be the

dates when Plant B came on-line. They are all active units.(l7)

Wastes Managed: The sumps contain a mixture of storm runoff and process waste-

water 1including boiler blowdown containing various metals, dilute dibasic

acids, and other unspecified wastewaters.(17)

Relesase Controls: The sumps are located within curbed, concrete-lined process

areas. They each .contain level activated pumps for overflow control. Water

is pumped to the wastewater treatment system.(17)

History of Releases: There 1is no documented release history for these units.

No evidence of release was observed during the VSI.(17)

5.2.2 Release Potential

e Soil/Groundwater: The potential for release of hazardous constituents to

soil from these sumps 1s dependent on the integrity of the sump. Based on
the condition of the sumps observed during the VSI, the potential for

release from these unitcs 1is low.

e Surface Water: There is no potential for the release of hazardous constitu-

ents from the sumps to surface water as they are fully contained withino

concrete curbed areas and are equipped with level activated pumps.
@ Alr: Based on the non-volatile nature of the wastes placed in these units,

there is no known potential for the release of hazardous constituents to

air.

18



o Subsurface Gas: Based on the waste types entering the sumps, there is no

potential for the generation of subsurface gas.

19



5.3 SWMU #3 - WEST SUMP AND DITCH

5.3.1 Information Summary

Unic Description: The West Sump and Ditch receives stormwater and process

wastewater from Plant B. The ditch Is an unlined below grade ditch approxi-

mately three feet wide and at least two feet deep. It extends along the

western side of the Plant B area, and is terminated at the south end by the
West Sump. The sump is approximately three feet in diameter and of unspeci-
fied depth. Water entering the sump is pumped directly to the Equalization
Basin (SWMU #8). Ar the time of the VSI, standing water was present in the

sump and ditch.(17) The unit is directly next to the discharge canal which

carries other plant wastewaters to the Industrial Wastewater Treatment Plant.

Dates of Operation: This sump and ditch have been active since the startup of

Plant B in late 1974. This is an active unit,(l7)

Wastes Managed: The sump and ditch receive wastewaters from the production of

:dibasic acids. These wastewaters are acidic,- but are 'not expected to contain
other hazardous constituents.{(1l7) The sump also receives storm runoff from

the Plant B portion of the property, containing unspecified constituents,

Release Controls: The ditch is unlined. The sump is constructed of concrete.

(17) The sump is equipped with a level-activated pump.

History of Releases: There is no documented history of releases from this

unit. The lack of an impermeable lining of the ditch infers that wastewater

has percolated as well as being conveyed along the ditch.

5.3.2 Release Potential

@ Soil/Groundwater: There is a high potential for past and ongoing release

to soil and groundwater from this unit, based on the presence of the unlined

ditch. There 1is only a very low potential for release from the sump itself.

e Surface Water: This unit is directly next to the discharge canal which

carries other plant wastewaters to the industrial waste treatment plant.



Overflows of the ditch during heavy rains could reach this discharge canal

via overflow to an off-site storm ditch. There is no other apparent poten-

tial for surface water releases.

¢ Air: The wastes carried in this unit are not volatile. Therefore, there

is a no potential for the release of hazardous constituents to air.

¢ Subsurface Gas: Based on the inorganic nature of the wastes, there is no

potential for the generation of subsurface gas.



5.4 SWMU #4 — AREA 100 SOUTH DITCH

5.4.1 Information Summary

Unit Description: On the south side of Area 100 is an unlined dicch which

carries some process wastes as well as storm runoff from the 100 Area and from

the adjacent tank farm in Plant A, The ditch is approximately three feet wide

and several hundred feet long. It Is about one foot deep.(l17) The process
area in which the ditch is located is surrounded by 3 foot high earthen and
concrete berms. Wastewaters in this diteh flow to a sump which discharges to

the wastewater treatment System.

Dates of Operation: The ditch has been present since the late 1960's. It is

an active unit.(17)

Wastes Managed: The ditch carries process wastewater from the 100 Area in

addirion to stormwater. Wastewaters may contain glycidol, anhydrides, various

surfactants, as well as other complex hydrocarbons.(17)

Release Controls: There are no release controls for this unit other than that

it is coantained within the facility's stormwater control area. Overflows
would thus be directed to a sump and pumped to the plant's wastewater treat-

ment system.

History of Releases: There is no documented history of release for this unit.

Although there was no standing liquid observed in the ditch during the VSI,

sludges and mud were preseat, indicating a recent release to soil.(17)

5.4.2 Release Potential

e Soil/Groundwater: Releases to soil occur from this unit on an ongoing

basis. There is a high potential for release to groundwater due to the
constant hydraulic gradient serving to drive hazardous constituents

downward.

® Surface Water: There is no known potential for release of hazardous consti-

tuents to surface water from this unit, as it 1s located within Plant A's

stormwater control area.

(3]
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o Alr: Wastes carried in this ditch have very low vapor pressures; thus the

potential for release of hazardous wastes or constituents to air i{s low.

e Subsurface Gas: The presence of organic waste constituents in wastewater

continually seeping into the soil could lead to anaerobic conditions, thus

posing a low to moderate potential for the generation of subsurface gas.



5.5 SWMU #5 - AREA 300/400 NORTH DITCH

5.5.1 Information Summary

Unit Description: On the north side of Area 300/400 is an unlined ditch which

carries storm runoff from the 300/400 Area in Plant A. The ditch is approxi-

mately three feet wide and several hundred feet long. It is about one foot
deep.(17) The process area in which the ditch 1s located is surrounded by 3
foot high earthen and concrete berms. Wastewaters iam this ditch flow to a

sump which discharges to the wastewater treatment system.(l7)

Dates of Operation: The ditch has been present since the late 1960's. It is

an active unit.(17)

Wastes Managed: The ditch carries stormwater from the 300/400 Area. Hazard-

ous wastes or constituents may include butanediol and acetonitrile, as well as

other complex hydrocarbons.(17)

Release Controls: There are no release controls for this unic,

History of Releases: There is no documented history of release for this unit.

Standing liquid was observed in the ditch during the VSI, indicating an

ongoing release to soil.(17)

5.5.2 Release Potential

e Soil/Groundwater: Releases to sall of constituents in low concentrations

occur from this unit on an ongoing basis. There 1s a high potential for
release to groundwater due to the constant hydraulic gradient serving to

drive hazardous constituents downward.

e Surface Water: There i3 no known potential for release of hazardous consti-

tuents to surfice water from this unit, as it is locacted within a diked

process area of Plant A,

e Alir: This unit carries only stormwater; therefore, constituents present
are thought to be in low concentration and thus would present only a low

potential for release of hazardous constituents to air.



Subsurface Gas: The presence of low concentrations of organic waste consti-

tuents in stormwater continually seeping into the soll could lead to anaero-

bic conditions, thus posing a low potential for the generation of subsur-

face gas.
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5.6 SWMU #6 — ELEMENTARY NEUTRALIZATION FACILITY (a.k.a., Blotatron)

5.6.1 Information Summary

Unit Description: The Elementary Neutralization Facility (ENF) consists of

two 50,000 gallon tanks located at the northern edge of the property west of

former Ponds A and B (SWMU #7). The tanks are constructed of carbon steel and

are open-topped.(5) The platform beneath each of the tanks is concrete, but

the tanks are not located within a bermed area of the facility.(l7) The tanks

currently receive wastewater from the Plant A process units. The current
system was designed to prevent highly acidic or caustic wastewater from
reaching any of the impoundments, thus rendering wastes in the impoundments

RCRA exempt. Wastewater is neutralized in the tanks by mixing acid and caustic

wastestreams or by addition of lime, and it 1is then pumped to the Aeration

Basins (SWMU #10).(19) The units each have level-controlled pumps to control

overtopping.

The west tank was at one time used as a package biological treatment unit
known ag the Biotatron; the facility was unable to supply information concern-
ing flow rates or retention times for this -unit when it was used for biologi-

cal treatment.(17)

Dates of Operation: The west tank of this unit was constructed sometime 1in

the early 1970s; the east tank was constructed after 1984.(5,17) These are
both active units.(l7) The west tank underwent closure as a hazardous waste
tank in 1987, under TWC regulation.(l4) Wastes were removed and pumped to the
wastewater treatment System. Remaining sludge was transferred from the tanmk

to Ponds A and B.(l4)

Wastes Managed: Currently the ENF functions as an elementary neutralization

facility for acidic and caustic wastes. These neutralized wastewaters subse-
quently flow to the Aeration Basins (SWMU #10). Prior to 1984, the unit
received process wastewater from Plant A and discharged it to Ponds A and B,

and was used as a holding tank for Plant A liquids. Sample analyses of sludges

in the west tank in 1984 prior to closure indicated chromium at 0.47 mg/kg, pH

of 10 S.U., and é;;ﬁific conductivity of 18,500 umhos/cm.(}gl Other hazardous

constituents present in this tank have not been identified by the facility.
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Release Controls: The tanks are located on concrete platforms at the north

edge of the property. They are both equipped with level activated pumps which
cause wastewater to enter the aeration basins.(l7) The unit is located with
the facility's stormwater control area; overflows would eventually reach sumps

which would convey the liquid back to the wastewater treatment system.

History of Releases: There is no documented history of releases from this

unit: no evidence of release was observed during the VSI.

5.6.2 Release Potential

e So0il/Groundwater: Bacause the tanks are not located within a bermed or

curbed area, there is a moderate potential for soil and groundwater release
if the units overflow or leak. However, this potential is minimized by the

presence of level operated pumps.

e Surface Water: Based on the location of the tanks within the stormwater

control area, there is no potential for release of hazardous constituents

to surface water.

e Air: Although the units are open-topped, the aclid and caustic wastes
managed have very low vapor pressures; thus, there is only a low potencial
for release of hazardous constituents to air during the neutralization

process.

e Subsurface Gas: Based on the aboveground coastruction of the unit, there

is no potential for the generation of subsurface gas.
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5.7 SWHU #7 - PONDS A AND 8

5.7.1 Information Summary

Unit Description: Ponds A and B were constructed inm 1968 as part of the

facility's original wastewater treatment system. These ponds were 90 fr x 30

fr x 2=3 ftr deep.(5) The ponds were excavated earthen Impoundments with

"small dikes".(5) The height and construction materials of the dikes are

unknown. The poads were unlined. These ponds received both process water and

stormwater, which was held and them pumped to the Biotatron for biological
treatment.(8) The area has now been filled i{n and is graded level.(l7) The
ponds were closed by solidifying the sludges in the pond bottoms, removing
them, and shipping to an off-site disposal facility. Verificatifon sampling
was conducted for several organic constituents and heavy metals Cto determlne
whether any sludge remained in the bottoms of the ponds.(l4) Sample resulcs

appear to indicate that no sludges remained.

Dates of Operation: These ponds were constructed im 1968 and used until the

early 1980s. An independent engineering firm certified the ponds as closed in
February, 1987.(14)

Wastes Managed: The ponds received stormwater, cooling tower blowdown, boiler

mud drum wastes, and domestic wastewater, These wastes may have contaioed
various complex hydrocarbons and heavy metals.(13) All 1liquids had been
cremoved from the ponds as of 1984; rainwater was pumped from the ponds to

prevent liquids from accumulating.(8)

Release Controls: These pouds were not lined; they were surrounded by small

dikes.(5) They are now closed and covered; the area was graded and level at

the time of the VSI.(L7)

History of Releases: Groundwater monitoring wells installed as part of closure

indicated the presence of acetonitrile and epichlorohydrin, as well as low
levels of chromium, cadmium, and lead.(16) It is not clear whether these

ponds are the source of the contamination.
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5.7.2 Release Potential

e Soil/Croundwater: Groundwater releases from these units are RCRA regulated.

There was a high potential for soil releases from these ponds while they
were active. There 1s no remaining potential for soll release as wastes

have been removed from these units, and the ponds closed and covered.

¢ Surface Water: There may have been a low potential for release of hazard-

ous constituents to surface water when the ponds were active. Because the
units are now closed and coverad, there is no remaining potential for the

release of hazardous constituents to surface water.

@ Alr: There may have been a low potential for release of hazardous consti-

tuents to air when the ponds were active. Because the units are now closed
and covered, there is no remaining potential for the release of hazardous

constituents to air.

® Subsurface Gas: There may have been a low potential for generation of sub-

surface gas when the ponds were active. Although the units are now closed
and covered, there are organic compounds present in nearby grouadwater
monitoring wells. Thus, there is a low ongoing potential for subsurface

gas generation.



5.8 SWMU #8 - EQUALIZATION BASIN

5.8.]1 Information Summary

Unit Description: This RCRA regulated unit {s trapezoidal 1in shape, with

sides being approximately 115 ft x 65 ft. 1Its operating depth is approximately
8 ft with a capacity of 200,000 gallons.(5) The unit receives wastewater from
Plant B Process Area Sumps (SWMU #2), and is designed to equalize flow to the
Impoundment Basin (SWMU #9).(17) The unit is designed to overflow to the

Iopoundment Basin.(17)

Dates of Operation: This is an active unit; its date of startup is not koown.

Wastes Managed: The wastes entering this unit include vessel residues from

dibasic acid production and boller blowdown, as well as rumoff from the tank
farm and process areas.(5,17) These wastes are lnorganic and are RCRA

hazardous due to reactivity and corrosivity.

Release Controls: The unit is lined with- native clay. The conditlion of the

clay liners could not be evaluated during the VSI. Wastewaters are allowed to

overflow to the Lmpoundment basin.(17)

History of Releases: There is no documented release history from this unit;

no evidence of release was observed during the VSI.

5.8.2 Release Potential

e Soil/Groundwater: There is a low to moderate potential for the release of

hazardous constituents to the seils and groundwater beneath this unit,

depending on the condition of the native clay liners.

e Surface Water: There 1s no known potential for the release of hazardous

constituents to surface water since the unit is designed to overflow to the

Equalization Basin.

o Alr: Wastes managed ia this unit are inorganic and no aeration occurs

during wastewater retention. Therefore, there 1s no potential for cthe

release of hazardous wastes or constituents to air.
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e Subsurface Gas: There 1s no known potential for the generation of sub-

surface gas due to the inorganic nature of the waste materials.
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5.9 SWMU #9 - IMPOUNDMENT BASIN

5.9.1 Information Summary

Unit Description: This triangular shaped impoundment has dimensions of L1353 ft

x 115 ft x 150 ft, with an operating depth of approximately 8 ft.(5) The
impoundment is lined on the bottom and sides with native clay. It can hold
approximately 220,000 gallons of wastewater. The impoundment is entirely below
grade; the portion of the unit above water line is vegetated. The impoundment
receives wastes from the tank farm in the Plant B area and from the Equaliza-
tion Basin (SWMU # 8).(5,17) From here it is pumped to the Aeration Basins
(SWMU #10).(17)

Dates of Operation: This is an active unit; its date of startup is mot known.

Wastes Managed: The wastes entering this unit include vessel residues from

dibasic acid production and boiler blowdown, as well as runoff from the tank
farm and process areas.(5,17) The wastes are inorganic and are RCRA hazardous

due to reactivity and corrosivity.

Release Controls: The impoundment is lined with native clay. The condition

of the liner could not be evaluated during the VSI. The pond is equipped with
manually operated pumps to pump wastewater to the Aeration Basins. The unit
is contained within the facility's stormwater control area. Overflows from

the unit would eventually reach sumps which would pump the water back to the

wastewater treatment system.

History of Releases: There is no documented history of releases from this

impoundment. No evidence of release was observed during the VSI.

5.9.2 Releagse Potential

e S5o0il/Groundwater: There is a low to moderate potential for the release of

hazardous constituents to the soils and groundwater beneath this unit,

depending on the condition of the native clay liners.

e Surface Water: There is no known potential for the release of hazardous

constituents to surface water, because any overflow will enter the storm-

water control area and re-enter the wastewater treatment system.



Alr: Wastes managed in this unit are inorganic and no aeration occurs

during wastewater retention. Therefore, there 1s no potential for the

release of hazardous wastes or constituents to ailr,

Subsurface Gas: There is no known potential for the generation of subsur-

face gas due to the inorganlc nature of the wastewater.
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5.10 SWMU #10 - NORTH AND SOUTH AERATION BASINS

5.10.1 Information Summary

Unit Description: The North and South Aeration Basins are triangular shaped

basins located in the eastern portion of the Plant B. They are each 125 ft x
225 ft x 250 ft, with an operating depth of approximately 12 ft.(5) They each
have an operating capacity of approximately 1.3 million gallons.(5) The ponds
have berms approximately 3 ft above grade. The impoundments are lined, have a
2 foot thick clay liner, leachate collection system, a 1.5 ft clay liner, and
crushed limestone.(5) It is unknown whether they were first constructed with
the liners in place. The ponds contain floating aeration units.(4) Waste-
water flows from the ENF (SWMU #6) to the North Aeration Basin, then overflows
to the South Aeration Basin, and is subsequently discharged to the Gulf Coast
Waste Disposal Authority Industrial Wastewater Treatment Plant via the dis-

charge canal.(l7)

Dates of Operation: The age of these units is not known. They are currently

active.(17)

Wastes Managed: These units receive neutralized wastewater from the ENF. As

such, these wastes would include neutralized dibasic acids, diethylene and tri-

ethylene glycols, dibasic esters, butanediol, acetonitrile, and methanol.(4)

In_i984, sludges from this unit were analyzed and characterized as Class II
wastes under the Texas regulations.(8) Sludges from one of the basins (unknown

which one) contained 2500 mg/kg ethylene glycol.(4)

Release Controls: The ponds are double-lined with clay, and have an intermedi-

ate leachate collection system.(5) The facility repaired the liner in the

South Aeration Basin in 1984 for unspecified reasons.(8)

History of Releases: In a 1984 inspection, the North Aeration Basin was

reported to show evidence of overtopping. Organic stains and odors were
present along the north side of the basin.(8) Facility representatives indi-
cated that this overtopping was only foam from the impoundment.(8) No evidence

of release was observed during the VSI.
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5.10.2 Release Potential

Soil/Groundwater: Groundwater releases from these units are RCRA regu-

lated. Based on the presence of liners and leachate collection system,

there is a low potential for the release of hazardous constituents to soil.

Surface Water: If the impoundments overflowed, there is a low potential

that wastewater may enter the discharge canal to the Industrial Wastewater

Treatment Plant. No other releases to surface water are expected.

Air: Because the units are aerated and handle organic constituents, there

is a high potential for the release of hazardous constituents to air.

Subsurface Gas: There is a low potential for the generation of subsurface

gas depending on the condition of liners and leachate collection systeas

for these units.

35



S.11 SWMU #11 — TANK T-12138

S5.11.1 Information Summary

Unit Description: This RCRA regulated unit i{s a 2,000 gallon carbon steel

holding tank which has been used for the storage of wastes from the 1100/1200

area of Plant A.(5) The tank is 6.5 ft in diameter and 8 ft high.(18) It is

currently being used for the storage of products.(l7) The tank is in a paved

curbed area, with sumps which drain to the wastewater treatment system.(l7)

Dates of Operation: The date of startup of this tank is unknown. It was

removed from service as a waste tank in 1981.(18)

Wastes Managed: This unit is used for the storage of wet waste epoxy, indus-

trial process wastewater containing unspecified hydrocarbons, and tolyltrazole

reactor residues.(2) Wastes in this unit are ignitable.(18)

Release Controls: The tank is in a paved curbed area, with sumps which drain

to the wastewater treatment system.(l7) 1t is of closed, fixed roof design,

and is equipped with manual waste feed cutoff valves.(18)

History of Releases: There is no documented history of release from this

unit. No evidence of release was observed during the VSI.

5.11.2 Release Potential

e Soil/Groundwater: Based on the construction and location of the tank,

there is no potential for the release of hazardous constituents.

@ Surface Water: Based on the construction and location of the tank, there

is no potential for the release of hazardous constituents.

e Air: Based on the organic, ignitable wastes managed, there is a low poten-

tial for the release of hazardous constituents during maintenance and

cleaning.

e Subsurface Gas: Based on the aboveground construction and location of the

tank, there is no potential for the release of hazardous constituents.
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5.12 SWMU #12 - TANK T-1117

5.12,1 Information Summary

Unitc Description: This RCRA regulated unit {s a 2,000 gallon carbon steel

holding tamk which has been used for the storage of wastes from the LlDO/lZOb
area ?E_Plant A.(5) The tank is 6.5 ft in diameter and 8 ft high.(18) 1t is

currently being used for the storage of product.(l7) The tank is in a paved

curbed area, with sumps which drain to the wastewater treatment system.(17)

Dates of Operation: The tank came into use as a waste storage tank in 1981,

replacing tank T=-1218.(18) The tank is an active unit.(l7)

Wastes Managed: This unit 1is used for the storage of wet waste epoxy, indus-

trial process wastewater containing hydrocarbons, and tolyltrazole reactor

residues.(2) Wastes in this unit are ignitable.(18)

Release Controls: The tank is in a paved curbed area, with sumps which drain

to the wastewater treatment system.(l7) It 1s of closed, fixed roof design,

and is equipped with manual waste feed cutaff valves.(l18)

History of Releases: There is no documeanted history of release from this

unit. No evidence of release was observed during the VSI.

5.12.2 Release Potential

e Soil/Groundwater: Based on the construction and location of the tank,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the counstruction and locatlion of the tank, there

is no potential for the release of hazardous constituents.

¢ Alr: Based on the organic, ignitable wastes wmanaged, there 1s a low poten-
tial for the release of hazardous constituents during maintenance and

cleaning.

e Subsurface Gas: Based on the above ground construction and location of the

tank, there is no potential for the release of hazardous constituents.
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5.13 SWMU #13 - TANK T-105

5.13.1 Information Summary

Unit Description: This 8,000 gallon carbon steel tank is located in the 100

Area.(5) 1t 1is on a concrete foundation is a curbed plant process area, with

sumps that drain to the wastewater treatment system.(l7) The tank is 12 ft in

diameter and 14.5 ft high. Wastes may be plped to Tank 107 or directly to
tanker trucks for off-site disposal.(l18) The tank is only intermittently used
for the storage of wastes. Otherwise, it is used as a product storage

tank.(17)

Dates of Operation: This is an active unit.(l7)

Wastes Managed: This unit receives alkaline wastewater, industrial process

wastewatar containing unspecified hydrocarbons, reactor vessel washwater, caus-

tic wastes, sodium chloride brine, organic acids, and tolyltriazole reactor

residues.(2) Wastes in this tank are ignicable.(18)

Release Controls: The closed, fixed roof tanmk is located on a concrete founda-

tion in a diked area, with sumps which drain to the wastewater treatment

system.(17) The tank is equipped with manual waste feed cutoff valves.(18)

History of Releases: There is no documented history of releases from this

unit. No evidence of release was seen during the VSI.(17)

5.13.2 Release Potential

e Soil/Groundwater: Based on the location and coanstruction of this unit,

there is nmo potential for the release of hazardous constituents.

e Surface Water: Based on the location and construction of this unit, there

is no potential for the release of hazardous comstituents.

e Air: Based on the organic, ignitable wastes managed, there is a low poten-

tial for the release of hazardous constituents during maintenance and

cleaning.
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e Subsurface Gas: Based on the aboveground location and construction of this

unit, there is no potential for the release of hazardous constituents.
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5.14 SWMU #14 - TANK T=-107

5.14,1 Information Summary

Unit Description: This 11,500 gallon carbon steel tank is located in the 100

Area of Plant A.(5) It is constructed on a concrete foundation and located in

a curbed area with sumps which drain to the wastewater treatment system.(5,17)

The tank is 12 ft in diamter and 15 ft high. Wastes may be pumped directly to
the tank from process areas or from tank T-105.(18) This tank is only inter-
mittently used for the storage of wastes; it is otherwise used for product

storage.

Dates of Operation: The startup date of this unit {s unknown. This is an

active unit.(17)

1

Wastes Managed: This unit receives wastes from various production processes

in Plant A. These wéétes include alkaline wastewater, Industrial process

wastewater containing unspecified hydrocarbons, reactor vessel washwater,

caustic wégies, sodium chloride brine, organic acids, and tolyltriazole reacror

residues.(2) Wastes in this tank are ignitable.(18)

Release Controls: The tank is on a concrete foundation in a curbed area, with

sumps which drain to the wastewater treatment system. It is of closed, fixed

roof design, and is equipped with manual waste feed cutoff valves.(18)

History of Releases: There 1s no documented history of release from this

unit. No evidence of release was seen during the VSI.

5.14.2 Release Potential

@ Soil/Groundwater: Based on the location and construction of this unit,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the location and construction of this unit, there

is no potential for the release of hazardous constituents.

e Alir: Based on the organic, ignitable wastes managed, there is a low poten-
tial for the release of hazardous constituents during maintenance and

cleaning.



e Subsurface Gas: Based on the aboveground location and construction of this

unit, there is no potential for the release of hazardous constituents.
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5.15 SWMU #15 - TANK T-305

5.15,1 Information Summary

Unit Description: This 10,000 gallon carbon steel tank is located in the 300

area of Plant A., It is constructed on a concrete foundation and located in a

curbed area with sumps which drain to the wastewater treatment system.(5,17)

The t;nk is 10 ft in diameter and 19 ft high. Wastes are pumped to the tank
and periodically removed by tanker truck.(l8) This tank is only intermittently

used for the storage of wastes; it Ls otherwlse used for product storage.

Dates of Operatlion: The date of startup is unknown. This is an active unit.

(17)

Wastes Managed: This unit receives wastes from various production processes

in Plant A. These wastes include alkaline wastewater, Industrial process
wastewater containing unspecified hydrocarbons, reactor vessel washwater,
caustic wastes, and sodium chloride brine.(2) Wastes in this unit are ignit-
able.(18)

Release Controls: The tank Is constructed on a concrete foundation and located

in a curbed area with sumps which drain to the wastewater treatment system.

(5,17) It is of closed, fixed roof design, and is equipped with manual waste

feed cutoff valves.(18)

History of Releases: There is no documented history of release from cthis

unit. No evidence of release was seen during the VSI.

5.15.2 Release Potential

e Soil/Groundwater: Based on the location and construction of this unit,

there is no potential for the release of hazardous constituents.

® Surface Water: Based on the location and construction of this unit, there

is no potential for the release of hazardous comstituents.

e Air: Based on the organic, ignitable wastes managed, there is a low poten-—
tial for the release of hazardous constituents during maintenance and

cleaning.




e Subsurface Gas: Based on the aboveground location and construction of this

unit, there is no potential for the release of hazardous constituents.



5.16 SWMU #16 - TANK T-335

S5.16.,1 Information Summary

Unit Description: Tank T=335 is located within Plant B, in a tank farm with a

number of feedstock and product tanks. It is used for the storage of hazard-

ous waste generated from the Plant B production processes. This tank is the
only tank on the facility which {s dedlcated to the storage of waste materials.
(17) The tank is constructed of stainless steel, and has a 10,000 gallon
capacity.(5) The ctank is ll.2 ft in diameter and 16.2 ft high.(18) It is
located on a concrete foundation within an unpaved area. The entire tank farm
is surrounded by earthen or oystershell berms approximately four feet high.
(5,173

Dates of Operation: This unit is presumed to have come into use when opera-

tions first commenced at Plant B in 1974. This is an active unit.(l7)

Wastes Managed: Wastes managed in this unit include industrial process waste-

water containing unspecified' hydrocarbons, unspecified orgamic chemicals, and

waste organic acids.(5,17) Reactor vessel residues 1in this tank have been

found to contain 42 ppm chromium.(18)

Release Controls: The tank is a closed, fixed roof unit. It is set on a

concrete pad, but is not individually bermed or diked.(l7) Soil surrounds the

concrete foundation. The tank is equipped with manual feed cutoff valves.(18)

History of Releases: There 1is no documented release history for this unic.

There was minor evidence of staining on the tank at the time of the VSI.(17)

5.16.2 Release Potential

e Soil/Groundwater: If cthe tank overflows, or spillage occurs during traas-

fer of contents, there 1is a low potential for the release of hazardous
constituents to soll and possibly groundwater. This 1s due to the presence

of soll around the concrete foundation.

e Surface Water: Because the entire tank farm is surrounded by a berm, there

is no potential for the release of hazardous constituents from this tank to

surface water.
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e Alr: There is a low potential for the release of hazardous constituencs

to air from this unit, because the tank is vented, and may contain volatile

constituents.

e Subsurface Gas: There is no potential for subsurface gas generation

because this unit is aboveground on a concrete platform.
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5.17 SWMU #17 - DRUM WASH AREA

5.17.1 Information Summary

Unit Description: The drum wash area is located centrally in Plant A. This

inaccive unit is constructed of concrete and surrounded by a six inch concrete
curb with a central sump which is pumped to tank T-107.(17) This area was
used for the triple rinsing of drums prior to off-site disposal or recycling.

(6)

Dates of Operation: The drum wash area was constructed im the early 1970s.

The facility ceased washing drums in 1983.(17)

Wastes Managed: Drums which contained unspecified acids, caustics, and sone

organic chemicals were washed in this unit.(6)

Release Controls: The unit is constructed of concrete, surrounded by curbing,

and is equipped with a sump to divert wastes to tank T-107 or the wastewater

treatment system.(6,17)

History of Releases: A 1984 TDWR inspection report indicates that the sump in

this wash area showed "signs of corrosion”.(8) The entire unit appeared to be

in good condition at the time of the VSI.

5.17.2 Release Potential

e Soil/Groundwater: There is a moderate potential for past releases from

this unit, if the sump in the wash area had cracks or leaks. There is no

ongoing potential for release, as the unit is inactive.

e Surface Water: Based on the location and construction of this unit, there

is no potential for surface water releases.

e Air: The potential for past releases to air cannot be evaluated without
additional information regarding the wastes managed in this unit. There is

no ongoing release potential, as this unit is inactive.



Subsurface Gas: There is a low potential for past gas generation from this
unit from organlc chemical constituents, if the sump in the wash area had
cracks or leaks. There i{s no ongoing potential for release, as the unit is

inactive.
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5.18 SWMU #18 - TEMPORARY DRUM STORAGE AREA

5.18.1 Information Summary

Unit Description: Located west of the Drum Wash Area (SWMU #17), is a 20 ft x

30 ft area which was being used for the temporary storage of drums at the time
of the VSI. Approximately 21 drums were located here, waiting off=-site recon-
ditioning.(17) The area in which the drums were located was underlain by

concrete.(17)

Dates of Operation: This is an active unit; it is unknown how long drums amay

have been stored in this area.(17)

Wastes Managed: According to the facility, the drums contained unspecified

solidified waste materials. Several of the drums were empty.(l7)

Release Controls: This area is underlain by concrete pavement which was in

good condition at the time of the VSI. No other release controls were

observed.(17)

History of Releases: There 1s no documented history of release from this

unit.(17)

5.18.2 Release Potentlal

e Soil/Groundwater: Because the unit is underlain by concrete in good condi=-

tion, there is a very low potential for the release of hazardous constitu-

ents to soll or groundwater. In addition, all wastes have been solidified.

e Surface Water: Based on the location of this unit within Plant A, there 1is

no potential for the release of hazardous coanstituents to surface water.

e Air: Based on the good condition of the drums during the VSI and the
solidified nature of the contents of the drums, there is no potential for

the release of hazardous constituents to air.

e Subsurface Gas: There is no potential for the generation of subsurface

gas, as this is an aboveground unit which is located on concrete.
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5.19 SwMU #19 - SPRAY DRYER AND BAGHOUSE

5.19.1 Information Summary

Unit Description: The Spray Dryer and Associated Baghouse was used for the

drying of unspecified materials produced at Plant A. The unit is a Cyclone
dryer; it is located on concrete within a bermed area. The process capacity
of this unit could not be identified during the VSI. The unit is now used in
drill mud . production and no longer produces a dusty waste. When the unit was
actively used for drying, dusts produced were collected in an associated bag-
house and placed into hoppers. The wastes were periodically removed and taken

to a Class II landfill.(17)

Dates of Operation: The unit was built in 1970 or 1971; it became inactive in
the early 1980s.(l7)

Wastes Managed: The wastes managed in the baghouse are not known, as the

materials were not specified by the facility during the VSI.(17)

Release Controls: The unit is fully enclosed, and is located on a concrete

pad within a bermed area of Plant A.(l7)

History of Releases: There is no documented history of releases from this

unit. No evidence of release was observed during the VSI.(17)

5.19.2 Release Potential

e Soil/Groundwater: Based on the fully enclosed and contained nature of the

unit, there is no past potential for releases to soil or groundwater.

Because the unit is no longer used for waste storage, there is no remaining

potential for releases.

e Surface Water: Based on the fully enclosed and contained nature of the

unit, there is no past potential for releases to surface water. Because

the unit is no longer used for waste storage, there is no remaining poten-

tial for releases.



e Alr: There was a high potential for air releases from this unit during its

normal operation. There is no remaining potential as the unit is no longer

used for the same purpose.

¢ Subsurface Gas: Based on the fully enclosed and contained nature of the

unit, there is no past potential for generation of subsurface gas. Because
the unit is no longer used for waste storage, there {s no remaining poten-

tial for releases.
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5.20 SWMU #20 - TWO PLANT A SANDBOXES

5.20.1 Information Summary

Unit Description: Two sandboxes are located at the Plant A loading/unloading

areas where products are removed from storage and readied for transportation.
These two areas consist of a concrete base, curbed area filled with sand which
surrounds the valve pits for truck transfer areas. The curbed areas are
approximately 5 ft x 10 ft with & inch high curbs.(l7) The boxes are designed
to retain leaks from minor spills occurring when hose connections are changed
at the pipes. When the sand becomes saturated, it is shovelled into druams
which are taken to the Container Storage Building (SWMU #22). New sand is

then brought in.

Dates of Operation: The 1initial dates of use of this unit are unknown. The

sanboxes are actively used.(17)

Wastes Managed: The sandboxes may receive material from any of the products

made in the Plant A area. These products all contain complex hydrocarbons,
and may be highly acidic, caustic, or ignitable.(l17) However, these wastes

are very viscous and solidify with exposure to air.

Release Controls: The areas are underlain by concrete and surrounded by 6-inch

high curbs.(17)

History of Releases: There is no documented history of release. No evidence

of release was seen during the VSI.

5.20.2 Release Potential

® Soil/Groundwater: There is a low potential for the release of hazardous

constituents because the unit 1s located on a concrete slab, is curbed, and

1s within a diked plant area.

e Surface Water: There is a low potential for the release of hazardous con-

stituents because the unit is located on a concrete slab, {s curbed, and is

within a diked plant area. 1In addition, the collected hazardous wastes are

in a solidified state.
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¢ Air: There is a low potential for alr release from any volatile constitu-
ents in the products spilled. The material is very viscous and binds the

sand; therefore, there is no known potential for particulate release,

e Subsurface Gas: There is no known potential for subsurface gas generation

from this unit because of the aboveground natucre of the unit.

un
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5.21 SWMU #21 - PLANT B TRUCK TRANSFER AREA

5.21.1 Information Summary

Unit Description: The truck transfer area i{s located in the southwest corner

of Plant B and is the area where both wastes and products are transferred from
storage tanks to tanker trucks. The transfer pad, which is approximately 5 ft
x 5 ft, is constructed of concrete. It is without curbing or other secondary
containment. Any liquids on the pad drain to an unlined ditch, which eventu-

ally reaches the West Sump and Ditch (SWMU #3).(17)

Dates of Operation: The area has probably been used since Plant B opened in

1974. It is an active unit.(l7)

Wastes Managed: The wastes managed im this unit include the contents of Tank

335 (SWMU #16) and any product spillage of dibasic acids from product storage
tanks.(17)

Release Controls: There are no release controls for this unit, other than

that it is located within the facility's stormwater control area.

History of Releases: There 1{s no documented history of release from this

unit. During the VSI, liquid with an oilly sheen was observed at the edge of
the pad and running in the unlined ditch.(17)

5.21.2 Release Potential

e Soil/Groundwater: Apparent soil releases were noted during the VSI. There

is a high potential for ongoing releases to soil and groundwater based on
the observations during the VSI, and the unlined nature of the ditch adja-

cent to the transfer pad.

e Surface Water: The unit is within the stormwater control area of Plant B,

There 1s no apprent potential for the release of hazardous constituents to

surface water from this unit,

e Air: Based on the concentrated nature of both products and wastes managed

at this unit, there is a low potential for release of hazardous constitu-

ents to air.



Subsurface Gas: Based on the presence of hydrocarbons in wastes managed in

this unit and the ongoing release to soil, there is a low to moderate poten-
tial for the generation of subsurface gas, 1f anaeroblc condlitions are
created.
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5.22 SWMU #22 - CONTAINER STORAGE BUILDING

5.22.1 Information Summary

Unit Description: Drum storage of hazardous wastes is located inside a pre-

fabricated metal building located in the south portion of Plant A. The build-
ing is constructed on a concrete slab and has metal walls and roof.(5,17) It
is not curbed around the inside. The hazardous waste drum storage portion of
the building occuples approximately 300 square feet of the building (storage
for 80 drums).(5)

Dates of Operation: It is unknown when this unit was constructed. This is an

active unit.(l7)

Wastes Managed: This area is used to store drums of unspecified hazardous

wastes. Drum storage has been used for sand from the sandboxes (SWMU #20) and

other unknown RCRA wastes.(l17) Wastes in the drums are solidified.

Release Controls: The drums are contained inside a building with a bermed

loading dock.(l7)

History of Releases: At the time of the VSI, all drums were in good condition

and no staining was evident on the floor.(l7)

5.22.2 Release Potential

¢ Soil/Groundwater: Based on the location and good condition of the drums as

observed during the VSI and the solidified state of the drum contents,

there is no potential for soll or groundwater release from this building.

e Surface Water: Based on the location and good condition of the drums as

observed during the VSI, there is no potential for surface water release

from this building.
e Alr: Based on the location and good condition of the drums as observed

during the VSI and the solidified state of the drum contents, there is no

potential for air release from this building.
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e Subsurface Gas: Based on the location and good condition of the drums as

observed during cthe VSI, there is no potential for subsurface gas genera-

tion from wastes stored in this building.
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5.23 SWMU #23 — BONEYARD

5.23.1 Information Summary

Unit Description: Located to the west of the Aeration Basins (SWMU #10) is an

unpaved area used for the storage of scrap metals and salvaged equipment. At

the time of the VSI, only inert materials were stored here.(l7)

Dates of Operation: This is an active unit; the first dates of use are not

known.(17)

Wastes Managed: The wastes {n this area are inert scrap metals and salvaged

equipment. There are no known hazardous wastes or constituents present.(17)

Release Controls: There are no release controls associated with this unit.(17)

History of Releases: There i{s no documented history of releases from this

unit. No evidence of release was seen during the VSI.

5.23.2 Release Potential

e Soil/Groundwater: There are no hazardous constituents present in this

unit; therefore, there is no potential for releases.

e Surface Water: There are no hazardous constituents present in this unit;

therefore, there is no potential for releases.

e Air: There are no hazardous constituents present in this unit; therefore,

there is no potential for releases.

@ Subsurface Gas: There are no hazardous constituents present in this unict;

therefore, there is no potential for releases.
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1.0 INTRODUCTION

1.1 PURPOSE OF THE REPORT

The 1984 Hazardous and Solid Waste Amendments (HSWA) provide new authority to
EPA to require comprehensive corrective actions on solid waste management
units (SWMUs) and other areas of concern at interim status hazardous waste
management facilities, particularly those applying for RCRA permits. These
corrective actions are intended to address unregulated releases of hazardous
constituents to air, surface water, soil, and groundwater, as well as the
generation of subsurface gas. One of the major segments of EPA's corrective
action program consists of RCRA Facility Assessments (RFAs) to identify
releases or potential releases requiring further investigation. The three
basic steps of an RFA consist of a preliminary review (PR) of file informa-
tion, a visual site inspection (VSI) to obtain additional information on
releases and, 1f necessary, a sampling visit to fill data gaps by obtaining

field and analytical data.

This report presents the results of the sampling visit to the Dixie Chemical
Company near Pasadena, Texas. It is provided as an addendum to the PR/VSI
report completed in Augusc, 1987. A VSI was conducted by the A.T. Kearney
team on July 14, 1987. The Dixie Chemical Company representative present was
John Perrin, Environmental Specialist. The A.T. Kearney team representatives

were Patricia O'Flaherty and Barry Langer of SAIC.

The PR/VSI report recommended soil sampling at three SWMUs; EPA Region VI
approved the recommended soil sampling. The sampling visit was conducted on
July 16, 1987. A.T. Kearney team members present were Patricia O'Flaherty,
Brett Freier and Mark Allen of SAIC.

Dixie Chemical Corporation, located approximately two miles south of Pasadena,
Texas, is a service chemical company engaged in the manufacture, formulation,
and packaging of chemicals on a demand basis for a wide variety of customers.
The facility has manufactured glycols, ketones, epoxy compounds, and glycidol,
and has formulated drill muds and other oil field chemicals. Chemicals being
formulated or manufactured change on a frequent basis, depending on market

demand.



1.2 CONTENTS OF THIS REPORT

Section 2.0 of this report describes the sampling activities in detail., Sec—
tion 3.0 presents the analytical results of sampling, and Section 4,0 includes
conclusions and suggestions for further action for each SWMU and Area of

Concern. The Sampling Visit Photo Log is presented in Appendix A.



2.0 SAMPLING VISIT

2.1 DESCRIPTION OF VISIT

On July 16, 1987, A.T. Kearney team participants, Patricia O'Flaherty, Brett
Freier, and Mark Allen, collected soil samples from the Dixie Chemical Company
Bayport facility near Pasadena, Texas. The team arrived at the site at 1:00
p.m. and briefly dicussed the sampling effort with the facility representa-
tive, John Perrin. The samples were collected between 1:00 and 3:30 p.m.,
with sample packing occurring between 3:30 and 5:00 p.m. The day was hot and
very humid with temperatures over 90°F. A thunderstorm had occurred
approximately one-half hour prior to collecting the samples; no standing water
was present in the vicinity of the SWMUs sampled. No significant or unusual

events were observed during this sampling visit.

2.2 SAMPLING ACTIVITIES

A total of five soil samples and one equipment blank were collected by the
sampling crew. Table 2.1 summarizes sampling information including sample
identification number, sample description, and sample location. Figures 2.1
and 2.2 show sample locations. The samples were analyzed for volatile and

semivolatile organic compounds.

2.2.1 Sample Locations

Sample FF 275 was collected 30 feet southwest of the Plant B office building
to serve as a background soil sample. According to facility personnel, no
waste management activities or other operations have occurred at this
location. The background sample was chosen so that the soil type and texture
(as evaluated visually in the field) was similar to that of the planned SWMU
samples. In addition, the background sample location was south of the office
building, upwind of the prevailing wind direction, minimizing the potential
for surface contamination from any air releases from process areas in the

manufacturing portion of the facility.

Sample FF 276 was collected in a unlined ditch in the Plant B area adjacent to

the truck transfer area (SWMU #21). The truck transfer area consists of an



SWMU Name

Media Sampled

Date/Time
Sampled

Sampling Method
Sample Depth

Type of
Container Used

Sample
Equipment Used

Analyses
Requested

Sample Identi-
fication No.

Preservative
Used

Table 2.1

SUMMARY OF SAMPLING ACTIVITIES AT
DIXIE CHEMICAL CORPORATION

Background
SW of Office

Soil

7/16/87
1420 hours

Compositel
2-15 cm depth
D, G
Dedicated
stainless
hand auger
Extractable
orginic/VOC;
RAS

FE 275

None

PASADENA, TEXAS

SwMU #4

Area 100
South Ditch

Soil

7/16/87
1545 hours

Grab

2-15 cm depth
D, G
Dedicated
stainless
steel spoons
Extractable
organic/VOC;
RAS2

FF 278/279

None

Composite sample was collected as follows:

made,

sides of the boring.

container.

9
“VOC = Volatile Organic Compound
RAS = Routine Analytical Services

Tank T-335

Soil

7/16/87
1520 hours

Grab

2-15 c¢cm depth
D, G
Dedicated
stainless
steel spoons
Extractable
organiciVOC;
RAS

FF 277

None

SWMU #21

Truck Transfer
Area

Soil

7/16/87
1500 hours

Grab

2-15 ca depth
D, G
Dedicated
stainless
steel spoons
Extractable
orginichOC;
RAS

FF 276

None

A one—-foot boring was
and a stainless steel spoon used to grab samples from the
Grabs were composited directly into the sample
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uncurbed concrete pad where wastes and products are transferred from storage
tanks to tanker trucks. Any spillage occurring in this transfer area would

drain into the drainage ditch.

Sample FF 277 was collected within the Plant B tank farm area, from an unpaved
area adjacent to the concrete pad underlying Tank T-335 (SWMU #16). Tank
T-335 is used for storage of hazardous wastes generated from the Plant B
production processes. The concrete pad underlying Tank T-335 1is uncurbed and
as a result, spillage or overflow from the tank would likely be released onto

the unpaved area.

Sample FF 278 was collected from an unlined ditch in the Plant A area, just
south of Area 100 tank farm. The ditch (SWMU #4) collects process wastewater
and storm runoff from the adjacent Area 100 and discharges into a wastewater

treatment system via a sump.

Sample FF 279 was collected from the same .-location as Sample FF 278 to serve

as a duplicate sample.

2.2.2 Sampling Procedures

The background soil sample (FF 275) was collected by augering a 3-foot hole
with a stainless steel hand auger, then using a stainless steel spoon to
collect grab samples on the side of the hole. These grab samples were com—
posited directly to the sample container and mixed in the container. The
remaining four soil samples were collected with dedicated stainless steel
sampling spoons. At each sample location, the top one-half to one inch of
soil was removed and discarded prior to collecting the sample. The sample was

collected between 2 and 15 cm depth.

Sampling containers consisted of 8 oz. and 4 oz. glass jars which were cleaned
and prepared by a confract lab. At each sample location, one 8 oz. sample con-—
tainer was filled for the semivolatile organic compound analyses aund two 4 oz.
sample containers were filled for the volatile organic compound analyses.
Additional sample volumes were collected at these locations for analyses by
the facility. The samples were collected in such a manner so as to minimize

disturbance and eliminate headspace in the sample containers.



At the time of collection, the samples were labeled, sealed, and stored on ice
in a 40-gallon plastic cooler. The samples were hand delivered to the con-
tract lab in Houston during the morning of July 17, 1987. Appropriate chain-
of-custody forms were filled out prior to sample shipping. All sample collec-
tion, storage, and shipping activities were performed in such a manner as to

maintain sample integrity.

Decontamination of sampling equipment was carried out by scrubbing the spoons
and auger in a soap solution, rinsing in tap water and rinsing again in deion-
ized water. No solvents were used at the site by the sampling team. Wash and

rinse water were disposed to the sanitary sewer with approval of the facility.

24 SAMPLING QC PROCEDURES

An equipment blank (Sample FF 274) was also collected by the sampling team.
This sample consisted of distilled water which was received from the contract
lab. The distilled water was collected in one 4-liter glass container for the
semivolatile organic compound analyses and two 40-ml glass containers for the
volatile organic compound analyses. The samples were labeled, sealed, stored,

and shipped in the same manner as the soil samples.

A background sample was collected in an area identifed by the facility as
never having been utilized for waste management activies or production activi-
ties, and which was similar in soil texture to the planned SWMU soil samples.
A duplicate sample was collected of the sample hypothesized to be most

contaminated.

Sampling was conducted with dedicated stainless steel spoons, eliminating the

need to decontaminate equipment between sampling locations.



3.0 ANALYTICAL RESULTS SUMMARY

Laboratory analyses were performed by Spectrix-Houston in accordance with the
methods specified in the EPA Contract Laboratory Program, Revision 785, EPA
Contract No. 7419, All samples were submitted through the Routine Analytical
Services (RAS) Program. The laboratory analyses were performed according to
the standard methods and QA/QC protocols detailed in SW-846, "Test Methods for
Evaluating Solid Waste''" Third Edition (EPA, November, 1986). Laboratory

results are presented in the following tables.



Sample Number

FF

FF

FF

FF

FF

FF

274

277

278

279

Table 3.1

SAMPLING INFORMATION

DIXIE CHEMICAL COMPANY, PASADENA, TEXAS

Sample Description

Equipment Blank (
(B101)

Soil (Background)
(B102)

Soil (B103)

Soil (B104)

Soil (AlO0S5)

Soil (Al06)
(Duplicate)

water)

10

Sample Location

Southwest of Plant B
Office Building

Ditch at Truck
Transfer Point

East- of Tank 335

South Ditch-Adjacent
Area 100 Tank Farm

South Ditch Adjacent
Area 100 Tank Farm

Sample Date
7/16/87

7/16/87

7/16/87

7/16/87

7/16/87

7/16/87



Table 3.2

ANALYTICAL RESULTS FOR SAMPLE NO. FF 274
VOLATILE COMPOUNDS

Compound Concentration (ug/1l)
Chloromethane 200. U
Bromomethane 200. U
Vinyl Chloride 200. U
Chloroethane 200. U
Methylene Chloride 1400.
Acetone 200. U
Carbon Disulfide 100. U
1,1-Dichloroethene 100. U
l,1-Dichloroethane 100. U
Trans—-1,2-Dichloroethene 100. U
Chloroform 100. U
1,2-Dichloroethane 100. U
2-Butanone 200, .U
1,1,1-Trichloroethane 100. U
Carbon Tetrachloride 100. U
Vinyl Acetate 200. U
Bromodichloromethane - 100. U
1,2-Dichloropropane 100. U
Trans—1,3-Dichloropropene 100. U
Trichloroethene 100. U
Dibromochloromethane 100. U
1,1,2-Trichloroethane 100. U
Benzene 100. U
cis—1,3-Dichloropropene 100. U
2-Chloroethylvinylether 200. U
Bromoform 100. U
4-Methyl-2-Pentanone 200. U
2-Hexanone 200. U
Tetrachloroethene 100. U
1,1,2,2-Tetrachloroethane 100. U
Toluene 100. U
Chlorobenzene 100. U
Ethylbenzene 100. U
Styrene 100. U
Total Xylenes 100. U

U = Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.
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Table 3.3

ANALYTICAL RESULTS FOR SAMPLE NO. FF 274
SEMIVOLATILE COMPOUNDS

Compound Concentration (ug/l)
Phenol 10. U
bis(2-Chlorethyl)Ether 10. U
2-Chlorophenol 10. U
1,3-Dichlorobenzene 10. U
l,4-Dichlorobenzene 10. U
Benzyl Alcohol 10. U
1,2-Dichlorobenzene 10, U
2-Methylphenol 10. U
bis(2-Chloroisopropyl)Ether 10. U
4=-Methylphenol 10. U
N-Nitroso-di-n-Propylamine 10. U
Hexachloroethane 10. U
Nitrobenzene 10, U
Isophorone 10. U
2-Nitrophenol 10. U
2,4-Dimethyphenol 10. U
Benzoic Acid 50. U
bis(2-Chloroethoxy)Methane 10. U
2,4-Dichlorophenol 10. U
1,2,4-Trichlorobenzene 10. U
Naphthalene 10. U
4-=Chloroaniline 10. U
Hexachlorobutadiene 10, U
4-Chloro-3-Methyphenol 10. U
2-Methylnaphthalene 10. U
Hexachlorocyclopentadiene 10. U
2,4,6-Trichlorophenol 10. U
2,4,5-Trichlorophenol 50. U
2-Chloronaphthalene 10. U
2-Nitroaniline 50. U
Dimethyl Phthalate 10. U
Acenaphthylene 10. U
3-Nitroaniline 50. U
Acenaphthene 10. U
2,4-Dinitrophenol 50. U
4=Nitrophenol 50. U
Dibenzofuran 10. U
2,4-Dinitrotoluene 10. U
2,6=Dinitrotoluene 10. U
Diethylphthalate 10. U
4=Chlorophenyl-phenylether 10. U
Fluorene 10. U
4-Nitroaniline 50. U
4,6-Dinitro-2-Methylphenol 50. U

12



Table 3.3 (cont'd)

Compound Concentration (ug/l)
N-Nitrosodiphenylamine (1) 10. U
4-Bromophenyl-phenylether 10. U
Hexachlorobenzene 10, U
Pentachlorophenol 50. U
Phenanthrene 10. U
Anthracene 10. U
Di-n—-Butylphthalate 10. U
Fluoranthene 10. U
Pyrene 10. U
Butylbenzylphthalate 10. U
3,3'-Dichlorobenzidine 20, U
Benzo(a)Anthracene 10. U
bis(2-Ethylhexyl)Phthalate 24,
Chrysene 10. U
Di-n~Octyl Phthalate 10. U
Benzo(b)Fluoranthene 10. U
Benzo(k)Fluoranthene 10. U
Benzo(a)Pyrene 10. U
Indeno(l,2,3-cd)Pyrene 10. U
Dibenz(a,h)Anthracene 10. U
Benzo(g,h,i)Perylene 10. U

U - Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.

(1) Cannot be separated from diphenylamine.

13



Table 3.4 =

ANALYTICAL RESULTS FOR SAMPLE NO. FF 274
TENTATIVELY IDENTIFIED COMPOUNDS

Volatile Compound Name Concentration (ug/l)

Furan, tetrahydro- 160. JB

B - Compound was detected in QC blank.
J - Estimated value — A l:l response factor is assumed.

14



Table 3.5

ANALYTICAL RESULTS FOR SAMPLE NO. FF 275
VOLATILE COMPQUNDS

Compound Concentration (ug/kg)
Chloromethane 12, U
Bromomethane 12. U

Vinyl Chloride 12, U
Chloroethane 12. U
Methylene Chloride 8.4

Acetone 10. BJ

Carbon Disulfide
1,1-Dichloroethene
l,1-Dichloroethane
Trans-1,2-Dichloroethene
Chloroform
1,2-Dichlorocethane
2-Butanone
l,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichlorcethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlorcethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes
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B - Compound was detected in QC blank.

J - Reported value is less than the detection
limit.

U - Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.
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Table 3.6

ANALYTICAL RESULTS FOR SAMPLE NO. FF 275
SEMIVOLATILE COMPOUNDS

Compound Concentration (ug/kg)
Phenol 820. U
bis(2-Chlorethyl)Ether 820. U
2-Chlorophenol 820. U
1,3-Dichlorobenzene 820. U
1,4-Dichlorobenzene 820. U
Benzyl Alcohol 820. U
1,2-Dichlorobenzene 820. U
2-Methylphenol 820. U
bis(2-Chloroisopropyl)Ether 820. U
4-Methylphenol 820. U
N-Nitroso-di-n-Propylamine 820. U
Hexachloroethane 820. U
Nitrobenzene 820. U
Isophorone 820. U
2-Nitrophenol 820. U
2,5-Dimethyphenol 820. U
Benzoic Acid 4000. U
bis(2-Chloroethoxy)Methane 820. U
2,4-Dichlorophenol 820. U
1,2,4-Trichlorobenzene 820. U
Naphthalene 820. U
4-Chloroaniline 820. U
Hexachlorobutadiene 820. U
4-Chloro-3-Methyphenol 820. U
2-Methylnaphthalene 820. U
Hexachlorocyclopentadiene 820. U
2,4,6-Trichlorophenol 820. U
2,4,5-Trichlorophenol 4000. U
2-Chloronaphthalene 820. U
2-Nitroaniline 4000. U
Dimethyl Phthalate 820. U
Acenaphthylene 820. U
3-Nitroaniline 4000. U
Acenaphthene 820. U
2,4-Dinitrophenol 4000. U
4—-Nitrophenol 4000. U
Dibenzofuran 820. U
2,4=-Dinitrotoluene 820. U
2,6-Dinitrotoluene 820. U
Diethylphthalate 820. U
4-Chlorophenyl-phenylether 820. U
Fluorene 820. U
4-Nitroaniline 4000. U
4,6-Dinitro-2-Methylphenol 4000. U
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Table 3.6 (cont'd)

Compound Concentration (ug/kg)
N-Nitrosodiphenylamine (1) 820. U
4—-Bromophenyl-phenylether 820. U
Hexachlorobenzene 820. U
Pentachlorophenol 4000. U
Phenanthrene 820. U
Anthracene 820. U
Di-n-Butylphthalate 820. U
Fluoranthene 820. U
Pyrene 820. U
Butylbenzylphthalate 820. U
3,3"'-Dichlorobenzidine ) 1600. U
Benzo(a)Anthracene 820. U
bis(2-Ethylhexyl)Phthalate 820. U
Chrysene 820. U
Di-n-Octyl Phthalate 820. U
Benzo(b)Fluoranthene 820. U
Benzo(k)Fluoranthene 820. U
Benzo(a)Pyrene 820. U
Indeno(l,2,3-cd)Pyrene 820. U
Dibenz(a,h)Anthracene 3 -820. U
Benzo(g,h,i)Perylene 820. U

U - Compound analyzed for but not detected.
The reported value is the minumum attain-
able detection limit for the sample.

(1) Cannot be separated from diphenylamine.
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Table 3.7

ANALYTICAL RESULTS FOR SAMPLE NO. FF 275
TENTATIVELY IDENTIFIED COMPOUNDS

Volatile Compound Name Concentration (ug/kg)
Furan, tetrahydro- 10. JB
Semivolatile Compound Name Concentration (ug/kg)
2-Hexanone, S5-methyl- 2800. JB
Octane, 4-methyl- 1300. J
Heptane, 2,3,6-trimethyl- 1900. J

B - Compound was detected in QC blank.
J — Estimated value - A l:1 response factor is assumed.
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Table 3.8

ANALYTICAL RESULTS FOR SAMPLE NO. FF 276
VOLATILE COMPOUNDS

Compound Concentration (ug/kg)

Chloromethane 4,
Bromomethane 14,
Vinyl Chloride 14,
Chloroethane 14,
Methylene Chloride 6.8
Acetone 1500.
Carbon Disulfide
l,1-Dichloroethene
1,1-Dichloroethane
Trans-1,2-Dichloroethene
Chloroform
l1,2-Dichloroethane
2-Butanone
1,1,1-Trichlorcethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans—1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Mechyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes
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B - Compound was detected in QC blank.

J = Reported value is less than the detection
limit-

U - Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.
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Table 3.9

ANALYTICAL RESULTS FOR SAMPLE NO. FF 276
SEMIVOLATILE COMPOUNDS

Compound Concentration (ug/kg)
Phenol 2300. U
bis(2-Chlorethyl)Ether 2300. U
2-=Chlorophenol 2300. U
1,3-Dichlorobenzene 2300. U
1,4-Dichlorobenzene 2300. U
Benzyl Alcohol 2300. U
1,2-Dichlorobenzene 2300. U
2-Methylphenol 2300. U
bis(2-Chloroisopropyl)Ether 2300. U
4-Methylphenol 2300. U
N-Nitroso—di-n-Propylamine 2300. U
Hexachloroethane 2300. U
Nitrobenzene 2300. U
Isophorone 2300. U
2-Nitrophenol 2300. U
2,4-Dimethyphenol 2300. U
Benzoic Acid 11000. U
bis(2-Chloroethoxy)Methane 2300. U
2,4-Dichlorophenol 2300. U
1,2,4-Trichlorobenzene 2300. U
Naphthalene 2300. U
4-Chloroaniline 2300. U
Hexachlorobutadiene 2300. U
4=Chloro-3-Methyphenol 2300. U
2-Methylnaphthalene 2300. U
Hexachlorocyclopentadiene 2300. U
2,4,6~Trichlorophenol 2300. U
2,4,5-Trichlorophenol 11000. U
2-Chloronaphthalene 2300. U
2-Nitroaniline 11000. U
Dimethyl Phthalate 1100. J
Acenaphthylene 2300. U
3-Nitroaniline 11000. U
Acenaphthene 2300. U
2,4-Dinitrophenol 11000. U
4=Nitrophenol 11000, U
Dibenzofuran 2300. U
2,4-Dinitrotoluene 2300. U
2,6-Dinitrotoluene 2300. U
Diethylphthalate 2300. U
4—-Chlorophenyl-phenylether 2300. U
Fluorene 2300. U
4-Nitroaniline 11000. U
4,6-Dinitro—-2-Methylphenol 11000. U
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Table 3.9 (cont'd)

Compound Concentration (ug/kg)
N-Nitrosodiphenylamine (1) 2300. U
4-Bromophenyl-phenylether 2300. U
Hexachlorobenzene 2300. U
Pentachlorophenol 11000. U
Phenanthrene 2300. U
Anthracene 2300. U
Di-n-Butylphthalate 2300. U
Fluoranthene 2300. U
Pyrene 2300. U
Butylbenzylphthalate 2300. U
3,3'"-Dichlorobenzidine 4500. U
Benzo(a)Anthracene 2300. U
bis(2-Ethylhexyl)Phthalate 2800. B
Chrysene 2300. U
Di-n-0Octyl Phthalate 2300. U
Benzo(b)Fluoranthene 2300. U
Benzo(k)Fluoranthene 2300. U
Benzo(a)Pyrene 2300. U
Indeno(1l,2,3-cd)Pyrene 2300. U
Dibenz(a,h)Anthracene : 2300. U
Benzo(g,h,i)Perylene - 2300. U
B - Compound was detected in QC blank.

J - Reported value is less than the detection

limit,

U - Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.

(1) Cannot be separated from diphenylamine.
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Table 3.10

ANALYTICAL RESULTS FOR SAMPLE NO. FF 276
TENTATIVELY IDENTIFIED COMPOUNDS

Volatile Compound Name Concentration (ug/kg)
Furan, tetrahydro- 11. JB
2-Propanol (ACN) 8. J
1-Hexene 19 J

Semivolatile Compound Name Concentration (ug/kg)
Octane, &4-methyl- 1500. J
Heptane, 2,3,6-trimethyl- . 2200, J
Butanedioic Acid, Dimethyl ester 3000. J
Pentanedioic Acid, Dimethyl ester = 30000. J
Hexanedioic Acid, Dimethyl ester 39000. J
Sulfur, Mol.(S8) 2600. J
Oxirane, 2,2'-[(l-methylethylidene)bis(4,l- 21000. J

phenyleneoxymethylene) ] bis—

B - Compound was detected in QC blank.
J - Estimated value = A 1l:1 response factor is assumed.
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Table 3.11

ANALYTICAL RESULTS FOR SAMPLE NO. FF 277
VOLATILE COMPOUNDS

Compound Concentration (ug/kg)

Chloromethane 124
Bromomethane 125
Vinyl Chloride 12,
Chloroethane 12.
Methylene Chloride
Acetone
Carbon Disulfide
l,1-Dichloroethene
l,1-Dichlorocethane
Trans—1,2-Dichlorcethene
Chloroform
1,2-Dichlorcethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether 1
Bromoform 6.1
4-Methyl-2-Pentanone 12,
2-Hexanone Iy
Tetrachloroethene 6.1
1,1,2,2-Tetrachloroethane 6.1
Toluene 6.1
Chlorobenzene 6ol
6.1
6.1
6.1
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Ethylbenzene
Styrene
Total Xylemnes

B - Compound was detected in QC blank.

J - Reported value is less than the detection
limit.

U - Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.
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Table 3.12

ANALYTICAL RESULTS FOR SAMPLE NO. FF 277
SEMIVOLATILE COMPOUNDS

4-Nitroaniline 20000.
4,6-Dinitro-2-Methylphenol 20000.

Compound Concentration (ug/kg)
Phenol 4000, U
bis(2-Chlorethyl)Ether 4000. U
2-Chlorophenol 4000. U
1,3-Dichlorobenzene 4000. U
l,4-Dichlorobenzene 4000. U
Benzyl Alcohol 4000. U
1,2-Dichlorobenzene 4000. U
2-Methylphenol ; 4000. U
bis(2-Chloroisopropyl)Ether 4000, U
4-Methylphenol 4000. U
N-Nitroso—di-n-Propylamine 4000. U
Hexachlorcethane 4000. U
Nitrobenzene 4000, U
Isophorone 4000. U
2-Nitrophenol 4000. U
2,4-Dimethyphenol 4000. U
Benzoic Acid 20000. U
bis(2-Chloroethoxy)Methane 4000. U
2,4-Dichlorophenol 4000, U
1,2,4-Trichlorobenzene 4000. U
Naphthalene 4000. U
4-Chloroaniline 4000, U
Hexachlorobutadiene 4000. U
4-Chloro-3-Methyphenol 4000. U
2-Methylnaphthalene 4000. U
Hexachlerocyclopentadiene 4000. U
2,4,6-Trichlorophenol 4000. U
2,4,5-Trichlorophenol 20000. U
2-Chloronaphthalene 4000. U
2-Nitroaniline 20000. U
Dimethyl Phthalate 4000. U
Acenaphthylene 4000. U
3-Nitroaniline 20000. U
Acenaphthene 4000. U
2,4-Dinitrophenol 20000. U
4-Nitrophenol 20000. U
Dibenzofuran 4000. U
2,4-Dinitrotoluene 4000. U
2,6-Dinitrotoluene 4000. U
Diethylphthalate 4000. U
4-Chlorophenyl-phenylether 4000. U
Fluorene 4000. U
U
u
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Table 3.12 (cont'd)

Compound Concentration (ug/kg)
N-Nitrosodiphenylamine (1) 4000. U
4-Bromophenyl-phenylether 4000. U
Hexachlorobenzene 4000. U
Pentachlorophenol 20000. U
Phenanthrene 4000. U
Anthracene 4000. U
Di-n-Butylphthalate 4000. U
Fluoranthene 4000. U
Pyrene 4000. U
Butylbenzylphthalate 4000. U
3,3'-Dichlorobenzidine 8000. U
Benzo(a)Anthracene 4000. U
bis(2-Ethylhexyl)Phthalate 1500. BJ
Chrysene 4000. U
Di-n-Octyl Phthalate 4000. U
Benzo(b)Fluoranthene 4000. U
Benzo(k)Fluoranthene 4000. U
Benzo(a)Pyrene 4000. U
Indeno(l,2,3~cd)Pyrene 4000. U
Dibenz(a,h)Anthracene 4 4000. U
Benzo(g,h,i)Perylene 4000. U

B - Compound was detected in QC blank.

J - Reported value is less than the detection
limit.

U — Compound analyzed for but not detected.
The reported value is the minimum attain-—
able detection limit for the sample.

(1) Cannot be separated from diphenylamine.
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Table 3.13

ANALYTICAL RESULTS FOR SAMPLE NO. FF 277
TENTATIVELY IDENTIFIED COMPOQUNDS

Volatile Compound Name Concentration (ug/kg)
Furan, tetrahydro- 7. JB
1-Propen-2-o0l, acetate 8. J

Semivolatile Compound Name Concentration (ug/kg)
2-Hexanone, 5-nmethyl- 3200. JB

Heptane, 2,3,5-trimethyl- 2000. JB

B - Compound was detected in QC blank.
J - Estimated value — A l:l response factor is assumed.
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Table 3.14

ANALYTICAL RESULTS FOR SAMPLE NO. FF 278
VOLATILE COMPOUNDS

Compound Concentration (ug/kg)
Chloromethane 1500. U
Bromomethane 1500. U
Vinyl Chloride 1500. U
Chloroethane 1500. U
Methylene Chloride 750. U
Acetone 3200.
Carbon Disulfide 750. U
l,l-Dichloroethene 750. U
l,1-Dichloroethane 750. U
Trans-1,2-Dichloroethene 414, J
Chloroform 750. U
1,2-Dichloroethane 750. U
2-Butanone 3400. B
l1,1,1-Trichloroethane 750. U
Carbon Tetrachloride 750. U
Vinyl Acetate 1500. U
Bromodichloromethane - 750. U
1,2-Dichloropropane 750. U
Trans-1,3-Dichloropropene 750. U
Trichloroethene 850.
Dibromochloromethane 750. U
1,1,2-Trichloroethane 750. U
Benzene 750. U
cis-1,3-Dichloropropene 750. U
2=Chloroechylvinylether 1500. U
Bromoform 750. U
4-Methyl-2-Pentanone 1500. U
2-Hexanone 750. U
Tetrachloroethene 750. U
1,1,2,2-Tetrachloroethane 750. U
Toluene 820. B
Chlorobenzene 750. U
Ethylbenzene 750. U
Styrene 750. U
Total Xylenes 750. U

B - Compound was detected in QC blank.

J = Reported value 1is less than the detection
limit.

U - Compound analyzed for but not detected.
The reported value is the minimum attain-—
able detection limit for the sample.
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Table 3.15

ANALYTICAL RESULTS FOR SAMPLE NO. FF 278
SEMIVOLATILE COMPOUNDS

Compound Concentration (ug/kg)
Phenol 24000. U
bis(2-Chlorethyl)Ether 24000, U
2-Chlorophenol 24000. U
1,3-Dichlorobenzene 24000. U
1,4-Dichlorobenzene 24000. U
Benzyl Alcohol 24000. U
1,2-Dichlorobenzene 24000. U
2-Methylphenol 24000. U
bis(2-Chloroisopropyl)Ether 24000. U
4-Methylphenol 24000. U
N-Nitroso-di-n-Propylamine 24000. U
Hexachloroethane 24000. U
Nitrobenzene 24000, U
Isophorone 24000. U
2-Nitrophenol 24000. U
2,4-Dimethyphenol 24000. U
Benzoic Acid : 120000. U
bis(2-Chloroethoxy)Methane 24000. U
2,4-Dichlorophenol 24000. U
1,2,4-Trichlorobenzene 24000. U
Naphthalene 24000. U
4-Chloroaniline 24000. U
Hexachlorobutadiene 24000. U
4-Chloro-3-Methyphenol 24000. U
2-Methylnaphthalene 24000. U
Hexachlorocyclopentadiene 24000. U
2,4,6-Trichlorophenol 24000. U
2,4,5-Trichlorophenol 120000. U
2-Chloronaphthalene 24000. U
2-Nitroaniline 120000. U
Dimethyl Phthalate 24000. U
Acenaphthylene 24000. U
3-Nitroaniline 120000. U
Acenaphthene 24000. U
2,4-Dinitrophenol 120000. U
4-Nitrophenol 120000. U
Dibenzofuran 24000. U
2,4-Dinitrotoluene 24000. U
2,6=Dinitrotoluene 24000, U
Diethylphthalate 24000. U
4-Chlorophenyl-phenylether 24000. U
Fluorene 24000. U
4-Nitroaniline 120000. U
4,6-Dinitro—-2-Methylphenol 120000. U
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Table 3.15 (cont'd)

Compound Concentration (ug/kg)
N-Nitrosodiphenylamine (1) 24000. U
4-Bromophenyl-phenylether 24000. U
Hexachlorobenzene 24000. U
Pentachlorophenol 120000. U
Phenanthrene 24000. U
Anthracene 24000. U
Di-n-Butylphthalate 800. J
Fluoranthene 24000. U
Pyrene 24000. U
Butylbenzylphthalate 24000. U
3,3"-Dichlorobenzidine 48000, U
Benzo(a)Anthracene 24000. U
bis(2-Ethylhexyl)Phthalate 5800. J
Chrysene 24000. U
Di-n-Octyl Phthalate 24000. U
Benzo(b)Fluoranthene 24000. U
Benzo(k)Fluoranthene 24000. U
Benzo(a)Pyrene 24000, U
Indeno(l,2,3=cd)Pyrene 24000. U
Dibenz(a,h)Anthracene 24000. U
Benzo(g,h,i)Perylene 24000, U

J = Reported value is lesss than the detection
limit.

U - Compound analyzed for but not detected.
The reported value is the minumum attain-—
able detection limit for the sample..

(1) Cannot be separated from diphenylamine.
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Table 3.16

ANALYTICAL RESULTS FOR SAMPLE NO. FF 278
TENTATIVELY IDENTIFIED COMPOUNDS

Volatile Compound Name Concentration (ug/kg)
Furan, tetrahydro- 4600, J
Methane, isocyano— 5500. J
l-Pentene, 2-methyl- 3200, J
Pentane, 3-methyl 15000. JB
Tricyclo(3,3,1,13,7]Decane 7100. J

Semivolatile Compound Name Concentration (ug/kg)
3-Decene, 2,2-dimethyl-,(E)- 170000. J
2-Decene, 2,4,-dimethyl- ‘ 1100000, J
Cyclohexane, l,5-diethyl-2,3,-dimethyl- 98000, J
l1-Tridecyn~4-ol 100000. J
3-Hexadecene, (z)- 150000. J
Undecane, 4,7-dimethyl- 73000. J
Nonane, 2-methyl-5-propyl- 270000. J
Hexane, 2,3,3-trimethyl 130000. J
Cyclododecane 1400000. J
Dodecane, l=-iodo- 880000. J
3-Hexadecene, (z)- 170000. J
Cyclohexadecane 300000. J
Dodecane, 2,7,10-trimethyl- 93000. J
3-Octadecene, (E)- 51000. J

B = Compound was detected in QC blank.
J - Estimated value - A 1:1 response factor is assumed.
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Table 3.17

ANALYTICAL RESULTS FOR SAMPLE NO. FF 279
VOLATILE COMPOUNDS

Compound Concentration (ug/kg)
Chloromethane 1800. U
Bromomethane 1800. U
Vinyl Chloride 1800. U
Chloroethane 1800. U
Methylene Chloride 910. U
Acetone 6300.
Carbon Disulfide 910. U
l,1-Dichloroethene 910. U
l,1-Dichloroethane 910. U
Trans—1,2-Dichloroethene 2500.
Chloroform 910. U
1,2-Dichloroethane 910. U
2-Butanone 6500. B
l,1,1-Trichloroethane 910. U
Carbon Tetrachloride 910. U
Vinyl Acetate 1800. U
Bromodichloromethane 910. U
1,2-Dichloropropane 910. U
Trans—-1,3-Dichloropropene 910. U
Trichloroethene 2800.
Dibromochloromethane 910. U
1,1,2-Trichloroethane 910. U
Benzene 910. U
cis-1,3-Dichloropropene 910. U
2-Chloroethylvinylecther 1800. U
Bromoform 910. U
4-Methyl-2-Pentanone 1800. U
2-Hexanone 1800. U
Tetrachloroethene 910. U
1,1,2,2-Tetrachloroethane 910. U
Toluene 830. B
Chlorobenzene 910. U
Ethylbenzene 910. U
Styrene 910. U
Total Xylenes 910. U

B - Compound was detected in QC blank.

U — Compound analyzed for but not detected. The
reported value is the minimum attainable
detection limit for the sample.
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Table 3.18

ANALYTICAL RESULTS FOR SAMPLE NO. FF 279
SEMIVOLATILE COMPOUNDS

Compound Concentration (ug/kg)
Phenol 71000. U
bis(2-Chlorethyl)Ether 71000. U
2-Chlorophenol 71000. U
1,3-Dichlorobenzene 71000. U
1,4-Dichlorobenzene 71000. U
Benzyl Alcohol 71000. U
1,2-Dichlorobenzene 71000. U
2-Methylphenol 71000. U
bis(2-Chloroisopropyl)Ether 71000. U
4-Methylphenol 71000. U
N-Nitroso-di-n-Propylamine 71000. U
Hexachloroethane 71000, U
Nitrobenzene 71000. U
Isophorone 71000. U
2-Nitrophenol 71000. U
2,4-Dimethyphenol 71000. U
Benzoic Acid 340000. U
bis(2-Chloroethoxy)Methane 71000. U
2,4-Dichlorophenol 71000, U
1,2,4-Trichlorobenzene 71000. U
Naphthalene 71000. U
4-Chloroaniline 71000. U
Hexachlorobutadiene 71000. U
4-Chloro-3-Methyphenol 71000. U
2-Methylnaphthalene 71000. U
Hexachlorocyclopentadiene 71000. U
2,4,6-Trichlorophenol 71000. U
2,4,5-Trichlorophenol 340000. U
2-Chloronaphthalene 71000. U
2-Nitroaniline 340000. U
Dimethyl Phthalate 71000. U
Acenaphthylene 71000. U
3-Nitroaniline 340000. U
Acenaphthene 17000. U
2,4-Dinitrophenol 340000. U
4-Nitrophenol 340000. U
Dibenzofuran 71000. U
2,4=Dinitrotoluene 71000. U
2,6-Dinitrotoluene 71000. U
Diethylphthalate 71000. U
4=Chlorophenyl-phenylether 71000. U
Fluorene 71000. U
4-Nitroaniline 340000. U
4,6-Dinitro-2-Methylphenol 340000. U
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Table 3.18 (cont'd)

Compound Concentration (ug/kg)
N-Nitrosodiphenylamine (1) 71000. U
4-Bromophenyl-phenylether 71000. U
Hexachlorobenzene 71000. U
Pentachlorophenol 340000. U
Phenanthrene 71000. U
Anthracene 71000. U
Di-n-Butylphthalate 71000. U
Fluoranthene 71000. U
Pyrene 71000. U
Butylbenzylphthalate 71000. U
3,3'-Dichlorobenzidine 140000. U
Benzo(a)Anthracene 71000. U
bis(2-Ethylhexyl)Phthalate 5900. J
Chrysene 71000. U
Di-n-Octyl Phthalate 71000. U
Benzo(b)Fluoranthene 71000. U
Benzo(k)Fluoranthene - 71000. U
Benzo(a)Pyrene 71000. U
Indeno(l,2,3-cd)Pyrene 71000. U
Dibenz(a,h)Anthracene = 71000. U
Benzo(g,h,i)Perylene 71000. U

J — Reported value is less than the detection
limit.

U - Compound analyzed for but not detected.
The reported value is the minimum attain-
able detection limit for the sample.

(1) Cannot be separated from diphenylamine.
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Table 3.19

ANALYTICAL RESULTS FOR SAMPLE NO. FF 279
TENTATIVELY IDENTIFIED COMPOUNDS

Volatile Compound Name Concentration (ug/kg)
Furan, tetrahydro- 1700. JB
Cyclohexane(DOT) 1700. J
Pentane, 3-methyl 3800. J
Tricyclo[3.3.1.13,7]decane 6700. J

Semivolatile Compound Name Concentration (ug/kg)
3-Decene, 2,2-dimethyl=-, (E)- 820000. J
Cyclohexane, 1,5-diethyl-2,3,-dimethyl- 130000. J
7-Tetradecene, (E)- 250000. J
7-Hexadecene, (z)- 270000. J
Undecane, 4,7-dimethyl- 270000. J
Decane, S5-propyl- 370000. J
Hexane, 2,3,3-trimethyl- 200000. J
Cyclododecane 15000000. J
Dodecane, l-iodo- 3000000. J
3-Hexadecene, (z)- 1900000. J
S5-Eicosene, (E)- 1200000. J
Dodecane, 2,7,10-trimethyl- 1000000. J

B - Compound was detected in QC blank.
J - Estimated value - A l:l response factor is assumed.
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ENFORCEMENT CONFIDENTIAL

4.0 FINAL CONCLUSIONS AND RECOMMENDATIONS

4.1 SWMU SPECIFIC CONCLUSIONS AND RECOMMENDATIONS

SWMU #1 - Twelve Plant A Process Area Sumps

Suggested Action: No further action at this time.

Reasons: These sumps are of concrete construction located within diked process
areas. They were in good condition at the time of the VSI. No apparent poten-
tial exists for releases of hazardous constituents to soil, groundwater, or

surface water.

SWMU #2 - Six Plant B Process Area Sumps

Suggested Action: No further action at this time.

Reasons: These sumps are of concrete construction located within diked process
areas. They were in good condirion at the time of the VSI. No apparent poten—
tial exists for releases of hazardous constituents to soil, groundwater, or

surface water.

SWMU #3 - West Sump and Ditch

Suggested Action: Soil sampling.

Reasons: The ditch and sump carry stormwater and wastewater from the produc-
tion of dibasic acid. The ditch is unlined. Liquids were present in the
ditch at the time of the VSI. There is a high potential for seoil and ground-

water release from this unit.

SWMU #4 — Area 100 South Ditech

Sample Number: FF 278/279

Suggested Action: RCRA Facility Investigation

Reasons: Based on the evidence of the single soil sample taken on the west

end of the ditch, chlorinated and nonchlorinated solvents have been released

to the soil beneath the Area 100 South Ditch. During discussions with the

facility at the time of the VSI, they indicated that no chlorinated solvents

had been used at the plant site. However, trichloroethylene and other chlori-

nated solvents have also been found at high levels in the groundwater to the
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east of Ponds A and B which were, at one time, part of the facility's waste-

water treatment system. The Area 100 South Ditch receives process water from
the Area 100 process and stormwater, and no other scurces can be identified.
The RFI should include a source identification component in order to determine
where chlorinated solvents have been used at the facility, and how they have

been disposed.

SWHU #5 - Area 300/400 North Ditch

Suggested Action: Soil sampling.

Reasons: The ditch carries stormwater from the 300/400 Area to a sump which
leads to the wastewater treatment system. The ditch could handle hazardous
constituents present in dilute concentrations in runoff or from spills in the
process area. The ditch was wet at the time of the VSI. There is a high

potential for the release of hazardous constituents to soil and groundwater.

SWMU #6 - Biotatron

Suggested Action: No further action at this time.

Reasons: This unit now functions as an elementary neutralization unit. It
has been closed as a RCRA unit, and no longer is used as a biological treat-
ment system. Although the unit does not have secondary containment, it was in

good condition at the time of the VSI.

SWMU #7 - Ponds A and B

Suggested Action: No further action at this time.

Reasons: These two ponds are being closed under an approved RCRA closure
plan. They served as holding ponds for wastewater from the Plant A area,
which was subsequently pumped to the Biotatron. Wastes have been solidified
and removed, and the ponds have been filled in. A single monitoring well east
of the ponds has shown high concentrations of organic constituents. Ground-

water monitoriog is ongoing.
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SWMU #8 — Equalization Basin

Suggested Action: Liner condition evaluation.

Reasons: This pond receives wastewater and stormwater from Plant B. It 1s
constructed below grade and equipped with a native clay liner. It is designed
to overflow to the impoundment basin. There 1s a moderate potential for
releases from this unit to soil and groundwater, and 1little potential for
releases to surface water. An evaluation of the condition of the liner and
penetration of liquid materials would serve to indicate the need for sampling

under the ponds.

SWMU #9 - Impoundment Basin

Suggested Action: Liner condition evaluation.

Reasons: This pond receives wastewater and stormwater from the equalization
basin. It is constructed below grade and equipped with a native clay liner.
It is designed to pump wastewater to the aeration basins. There is a low
potential for releases from this unit to soil and groundwater, and little
potential for releases to surface water. An evaluation of the condition of
the liner and penetration of liquid materials would serve to indicate the need

for sampling under the ponds.

SWMU #10= North and South Aeration Basins

Suggested Action: No further action at this time.

Reasons: These units were RCRA regulated until the Biotatron was constructed
in 1983. They received wastes with very low or high pH. The ponds were
constructed with double liner and leachate systems. They have been operated
at times with inadequate freeboard, but the potential for surface water

release is very low.

SWMU #11- Tank T-1218

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten=—
tial for releases from this tank as it contains manually controlled pumps and

is located within a bermed area of the plant.
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SWMU #12 - Tank T-1117

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It 1is a
closed, fixed roof tank located on a concrete pad. There is no apparent
potential for releases from this tank as it contains manually controlled pumps

and is located within a bermed area of the plant.

SWMU #13 - Tank T-105

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten—
tial for releases from this tanmk as it contains manually controlled pumps, is

connected to Tank T-107, and is located within a bermed area of the plant.

SWMU #14 - Tank T-107

Suggested Action: No further action at this time.

Reasons: This tamk was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten-
tial for releases from this tank as it contains manually controlled pumps, is

connected to Tank T-105, and is located within a bermed area of the plant.

SWMU #15 = Tank T-305

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tanmk located on a concrete pad. There is no apparent poten-—
tial for releases from this tamk as it contains manually controlled pumps and

is located within a bermed area of the plant.

SWMU #16 - Tank T-335

Sample Number: FF 277

Suggested Action: No further action under corrective action authorities at

this time.
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Reasons: Sampling did not reveal the presence of any volatile or base/neutral

acid extractable organic compounds in the soil around this tank.

SWMU #17 - Drum Wash Area

Suggested Action: No further action at this time.

Reasons: The drum wash area is an inactive area where drums were once triple-
rinsed prior to reuse or off-site disposal. The area is constructed of
concrete and is curbed. It contains a sump in the middle to receive drainage
which subsequencly is treated in the plant's wastewater treatment system.
There is no apparent potential for releases to soil, groundwater or surface

water.

SWMU #18 = Temporary Drum Storage Area

Suggested Action: No further action at this time.

Reasons: This drum storage area, located next to the drum wash area, is on
concrete. There is no apparent potential for releases to soil, groundwater,

or surface water.

SWMU #19 - Spray Dryer and Baghouse

Suggested Action: No further action at this time.

Reasons: This inactive unit was used for drying of unspecified products prior
to packaging and shipping. It is equipped with a baghouse for the control of
dusts. The unit was in good condition with no evidence of release visible
during the VSI.

SWMU #20 - Two Plant A Sandboxes

Suggested Action: No further action at this time.

Reasons: The sandboxes in Plant A are used to prevent drippage and wminor
leaks from product transfer from pipelines to trucks from reaching the ground.
The sand in the boxes is removed as needed, drummed and stored in ;he container
storage building prior to off-site removal. The units were in good condition
during the VSI.
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SWMU #21 - Plant B Truck Transfer Area

Sample Number: FF 276

Suggested Action: No further action under corrective action authorities at

this time.

Reasons: Sampling did not reveal the presence of any volatile or base/neutral

acid extractable organic compounds in the soil in the vicinity of the SWMU.

SWMU #22 - Container Storage Building

Suggested Action: No further action at this time.

Reasons: The container storage building is located in Plant A. A portion of
it is used for the storage of hazardous wastes in drums for less than 90 days.
The building and stored waste materials were in excellent condition at the
time of the VSI. There is no apparent potential for the release of hazardous

constituents from this unit.

SWMU #23 - Boneyard

Suggested Action: No further action at this time.

Reasons: The boneyard, located in Plant B, is used for the storage of scrap
metal and other inert materials. No wastes containing hazardous constituents

are present in this area.

4.2 RESULTS OF QC-RELATED ANALYSES

QC analyses consisted of surrogate recovery, matrix spike and matrix spike
duplicate recovery, methods blanks, and GC/MS tuning and mass calibration. An
equipment blank (FF 274) was also collected in the field. Analytical results
for sample FF 274 were presented in Tables 3.2, 3.3, and 3.4. Methylene
chloride was the only compound detected in the equipment blank at 1400 ug/L.

Three methods blanks were analyzed in the lab: MBl, MB2, and MB3. MBIl repre-
sented a low concentration level soil sample; MB2 represented a low concentra-
tion level water sample and MB3 represented a medium concentration soil
sample. Table 4.l summarizes the results of these analyses. All concentra-

tions of compounds found in these methods blanks were below the contract
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Sample

MB1

MB2

MB3

Table 4.1

ENFORCEMENT CONFIDENTTIAL

METHODS BLANKS ANALYSES

Compound

Acetone

2-Butanone

Furan, tetrahydro
Di-n—-Butyl Phthalate
Bis(2-ethylhexyl) Phthalate
2-Hexone, 5-methyl

Hexane, 2,3,4-trimethyl
Heptane, 2,3,5-trimechyl
2-Propanone, l-cyclohexyl

Furan, tetrahydro
Propanoic acid, 2-methyl-,
3-hydroxyl

2-Butanone
Toluene
Pentane, 3-methyl

% Contract Required Detection Limit.

J Reported value is less than detection

=== Detection limit not established.
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Concentration

6 ug/kg
4 ug/kg
0 ug/kg
0 ug/kg
0 ug/kg
2300.0 ug/kg
1100.0 ug/kg
1700.0 ug/kg

150.0 ug/kg

[SF SR S S S TR S

ug/L J
ug/L J

.0 ug/kg J
.0 ug/kg J
0 ug/kg J

limit.

&
CRDL

10 ug/kg
10 ug/kg
330 ug/kg
330 ug/kg
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required dectection limit (CRDL). Methylene chloride, acetone, and toluene are
solvents commonly used in the lab. The presence of these compounds in the
equipment blank or methods blanks is most likely due to unavoidable laboratory
contamination. Phthalate esters are also commonly found in methods blanks as

a result of laboratory contamination.

One low level soil sample (FF 275) and one medium level soil sample (FF 279)
were subjected to soil matrix spike (MS) and soil matrix spike duplicate (MSD)
recovery analyses. For the low level sample, the MS/MSD recovery for phenol,
2-chlorophenol, and 4-chloro-3-methylphenol were above the maximum QC limits.
N-nitroso—di-n-propylamine MSD recovery was below the minimum QC limit in the
low level sample. The MS5/MSD recovery for all other VOA and BNA compounds in
the low level sample were within specified QC limits. In addition, for the
low level sample, two compounds, n-nitroso—-di-n-propylamine and n-nitrophenol,
were outside specified QC limits for the relative percent differences (RPD)
between the M5 and MSD samples. All other compounds were within QC limits

for RPD in the low level sample.

For the medium level sample, the MS and MSD recovery for 1,2,4-trichloro-
benzene, 2,4-dinitrotoluene, n-nitroso-di-n-propylamine, and 1,4-dichloro-
benzene were outside QC limits. In addition, the MSD recovery for pyrene and
4-chloro-3-methylphenol were below QC 1limits. The MS/MSD recovery for all
other semivolatile compounds in the medium level sample were within specified
QC limits. Six compounds, acenaphthene, 2,4-dinitrotoluene, pyrene, n—nitroso-—
di-n-propylamine, phenol, and 4-chloro-3-methylphenol were ouside specified QC
limits for RPD in the medium level sample. All other semivolatile compounds
were within QC limits for RPD. No VOA compound QC analyses were performed on
the medium level sample due to operator error. Pentachlorophenol was diluted

out of the medium level sample.

Surrogate compounds were added to each of the five soil samples (FF 275, FF
276, FF 277, FF 278, and FF 279), the equipment blank (FF 274), three methods
blanks (MBlL, MB2, and MB3), two soil matrix spike samples (FF 275 MS and FF
279 MS), and two duplicate soil matrix spike samples (FF 275 MSD and 279 MSD)
to determine percent recovery information. Surrogate recovery for 2-fluoro-

biphenyl in three soil samples analyzed at low levels (FF 276, FF 275 MS, and
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275 MSD) was outside QC limits (above 115% recovery), possibly due to matrix
interferences. Reanalysis of these samples was not required. BNA surrogates
in sample FF 277 were diluted out. Surrogate recovery of all other samples

analyzed at low and medium levels were within QC limits.

Instrument calibration and tuning met all contract requirements.
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Appendix A

FIELD SAMPLING PHOTOGRAPHS



DIXIE CHEMICAL SAMPLING VISIT
PHOTO LOG
7/16/87

Soap Solution for decontamination of dedicated sampling equipment prior to
sampling.

Decontamination of sampling equipment.

Collection of background soil sample (Sample #FF276) southwest of Plant B
office building.

Collection of soil sample at SWMU No. 21, the ditch at the truck transfer
Area (Sample #FF276).

Collection of soil sample at SWMU No. 21, the ditch at the truck transfer
Area (Sample #FF276).

Collection of soil sample at SWMU No. 16, Tank T-335 (Sample #FF277).
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1.0 INTRODUCTION

This section of the PR/VSI report covers the purpose and scope of the RFA

program. The contents of the other sections of this report are also described.

1.1 Purpose and Scope of the RFA Program

The 1984 Hazardous and Solid Waste Amendments (HSWA) provide new authority to
EPA to require comprehensive corrective actions on solid waste management
units (SWMUs) and other areas of concern at interim status hazardous waste
management facilities, particularly those applying for RCRA permits. These
corrective actlons are intended to address upregulated releases of hazardous
constituents to air, subsurface water, soil, and groundwater, as well as the

generation of subsurface gas.

One of the major segments of EPA's corrective action program consists of RCRA
Facility Assessments (RFAs) to identify releases or potential releases requir-
ing further investigation. According to EPA's RCRA Facility Assessment Guid-

ance Document, the four purposes of am RFA are .to:

1. Identify and gather information on releases at RCRA-regulated
facilities;

2, Evaluate solid waste management units and other areas of concern
for releases to all media and regulated units for releases other
than groundwater;

3. Make preliminary determinations regarding releases of concern and
the need for further actions and interim measures at the facility;
and

4, Screen from further investigation those SWMUs which do not pose a
threat to human health and the environment.

The three basic steps of an RFA consist of a preliminary review (PR) of file
information, a visual site inspection (VSI) to obtain additional information
on releases and, if necessary, a sampling visit to fill data gaps by obtaining

field and analytical data.

1.2 Contents of this Report

This report presents the results of the PR and VSI of the Dixie Chemical

Company near Pasadena, Texas. The principal sources of information used 1in



conducting the PR 1included the facility's RCRA Part B 'permit application,
files of EPA Region VI and the Texas Department of Water Resources, the Texas

Water Commission, and various contractor reports prepared for Dixie.

The VSI was conducted by the A.T. Kearney team on July 14, 1987, The Dixie
Chemical Company representative present was John Perrin, Enviroanmental Special-
ist. The A.T. Kearney team representatives were Patricia 0'Flaherty and Barry

Langer.

Section 2.0 of this report contains a description of the Dixie Chemical
facility, including its historical and current operations, Individual SWMUs
also are identified in Section 2.0 along with a summary description of the
wastes managed by the facility. Section 3.0 provides an overview of the
environmental setting at the facility, comprising meteorology and air quality,
floodplain and surface water, geology and soils, groundwater, and receptor
information. In Section 4.0, a broad assessment of release pathways is made,
covering the potential for releases to soil,. groundwater, surface water, and
air. Section 5.0 contains detailed discussions of each SWMU, while Section
6.0 covers other areas of concern (i.e., releases from production areas,
spills, and evidence of contamination of unknown origin). Section 7.0 provides
conclusions and recommendations, while Section 8.0 includes a list of refer-
ences. The VSI photograph log and field log are included as Appendices A and

B to the report.
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2,0 FACILITY DESCRIPTION

This section of the PR/VSI report identifies the location of the facility and
presents a description of historical and current operatioms. It also presents
brief descriptions of the SWMUs that were identified and the wastes managed at

the facility.

2.1 Loecation

The Dixie Chemical Company is located in an industrial area at 10701 Bay Area
Boulevard approximately two miles south of the city of Pasadena, in Harris
County, Texas (Figure 1). The facility covers approximately 22 acres and is
bisected by a stormwater discharge canal and the discharge canal for the Gulf
Coast Waste Management Authority Industrial Wastewater Treatment Plant (IWTP).

The IWIP is located to the south of the plant site.(3,16)

2.2 Facility Operations

The Dixie Chemical Company Bayport facility 1is a service chemical company,
engaged in the manufacturing, formulating, and packaging of chemicals on a
demand basis for a wide variety of customers. In the mid-1970s the major
products manufactured at the facility included glycols and ketones.(l17) As of
1986, about 75 percent of the plant's operations consisted of manufacture and
formulation of organic chemicals {including epoxy compounds, glycidol, and
various glycols. Other organic and inorganic chemical accounted for an addi-
tional 15 percent of the business, while the remaining 10 percent involved the
formulation and wholesaling of drill muds and other oil field chemicals.(3)
About 80 percent of the products formulated or packaged leave the facility
under labels other than Dixie Chemical.(l7) According to facility representa-
tives, chemicals being formulated or manufactured change on a frequent basis,

depending on market demand.

Glycols are straight chain aliphatic hydrocarbons containing two hydroxyl
groups. They are, as a class, considered to be of low toxicity and have low
vapor pressures under normal temperatures.{22) Ketones are hydrocarbons which
may be classed as aliphatic, aromatic, or heterocyclic depending on the nature
of the hydrocarbon group attached to the-carbonyl group. They are relatively

volatile, as a class and are excellent solvents.(22)
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Figure 1

LOCATION MAP OF DIXIE CHEMICAL COMPANY
PASADENA, TEXAS FACILITY
USGS Topo. Map, League City Quadrangle, 1982.
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The manufacturing facility is divided into two segments: Plant A and Plant B.
Plant A, on the west side of the storm drainage canal, occupies about 13 acres
and includes seven separate manufacturing areas known by their numbers: 100,
300, 400, 600, 1100, 1200, and 1400. Products made in the 100 Area include
glycidols, anhydrides, methoxyethoxy surfactants, and chloroglyciniol. In the
300/400 Area, acetonitrile and butanediol (butylene glycol) are made. Chlorine
is made in the 600 Area. The 1100/1200 area is used for custom blending of
epinols. The 1400 Area is currently inactive, but at one time was the site of
drill muds manufacture and coatings for vitamins. Other products formulated
in unspecified areas of the plant include dibasic acids, methanol, catalysts,
and hydrazine. Many of the products made by at the site are ignitable and

reactive, and are strong oxidizers.(5,17,18)

Plant B is devoted to the formulation of stearified dibasic acid. No other
production processes occur in this area. Plant B consists of a manufacturing
area and tank storage. Also located in the Plant B area is most of the waste-

water treatment system for the entire facility.(l7)

2,3 Identification of Solid Waste Management Units

Each of the production processes generates waste byproducts and wastewater
from cooling, rinsewater, and process water. Based on information in the
files reviewed and gathered during the Visual Site Inspection, 42 Solid Waste
Management Units (SWMUs) were identified at Dixie Chemical. The SWMUs and

their regulatory status are shown in Table 1 and Figures 2 and 3.

Dry waste chemicals and waste sludges are pumped to one of six tanks on the
property: T-105 (SWMU #13), T-107 (SWMU #14), T-305 (SwMU #15), T-1117 (SWMU
#12), T-1218 (SWMU #11) in Plant A, and T-335 (SWMU #16) in Plant B. The bulk
of the wastes generated at the facility are generated in Plant B and stored in
Tank T-335; this is the only ome of the six tanks which is used continuously
for waste storage. The other five tamks are used interchangeably for waste

and product storage.(5,17,18)

Wastewater and stormwater is transferred to sumps located in each of the
process areas (SWMUs #1 and 2). In Plant A, wastewaters enter the Elementary

Neutralization Facility (ENF) (SWMU #6) where elementary neutralization takes



TABLE 1

SOLID WASTE MANAGEMENT UNITS AT THE DIXIE CHEMICAL FACILITY

IN PASADENA, TEXAS

SMWU NO. SWMU NAME
l Twelve Plant A Process Area Sumps
2 Six plant B Process Area Sumps
3 West Sump and Ditch
4 Area 100 South Ditcch
5 Area 300/400 North Ditch
6 Elementary Neutralization Unit
(a.kx.a. Biotatron)
7 Ponds A and B
8 Equalization Basin
9 Impoundment Basin
10 North and South Aeration Basins
11 Tank T-1218
12 Tank T-1117
13 Tank T-105
14 Tank T-107
15 Tank T-305
16 Tank T-335
L7 Drum Wash Area
18 Temporary Drum Storage Area
19 Spray Dryer and Baghouse
20 Two Plant A Sandboxes
21 Plant B Truck Transfer Area
22 Container Storage Building
23 Boneyard

RCRA REGULATED?

No
No
No
No
No
No longer regulated

Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No longer regulated
No
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place. From here, the neutralized water is pumped to the North and South Aera-
tion Basins (SWMU #10). Here, floating aerators serve to enhance microbial
degradation of the waste material prior to its discharge under permit to the
Gulf Coast Waste Management Authority IWTP. Stormwater runoff from each of
the process areas is collected in unlined ditches which flow to sumps (SWMUs
#4 and 5); the water is then pumped to the ENF (SWMU #6), thus entering the

wastewater treatment system.(17)

Wastewater and stormwater in Plant B i{s collected in sumps (SWMU #2) and pumped
to the Equalization Basin (SWMU #8), then to the Impoundment Basin (SWMU #9);
no treatment takes place in either of these units. From the Iampoundment Basin,
wastewaters are pumped to the North and South Aeration Basins (SWMU #10).
Stormwater runoff from the Plant B process area enters the West Sump and Ditch
(SWMU #3), from which it is pumped to the Equalization Basin (SWMU #8).(5,17)

Prior to 1983, the facility maintained a somewhat different wastewater treat-
ment system. Wastewater from Plant A was sent to Ponds A and B (SWMU #7)
located west of the Biotatron. Here it was held prior to treatment in the
Biotatron, which at that time consisted of a single 50,000 gallon tank contain-
ing a package biological treatment system for extended aeration. Flow rates
and retention times for this tank were not available for this review. Waste-
water from the Biotatron was then pumped to the aeration basins. This system
was changed because highly acidic or caustic wastewaters were entering the
Aeration Basins on an intermittent basis, causing them to contain wastes which
were considered to be RCRA regulated due to pH values outside the range of 2
to 12 S.U. Ponds A and B were closed, wastes were removed, and the ponds were
filled in. Sludges in the Biotatron were placed in the ponds and the biotatron
was decontaminated. Subsequently, a second tank was constructed at the Biota-
tron and the two tanks now function as an elementary neutralization unit, and

thus are not RCRA regulated.(5,17)

There are a number of other areas at the facility where wastes are managed.
Drum washing used to occur in a concrete curbed area in Plant A (SWMU #17);
this activity ceased in the early 1980s and is not expected to reoccur. 4
Temporary Drum Storage Area (SWMU #18) was observed during the VSI to the
north of this unit. Plant A also has a Container Storage Building (SWMU #22),



a portion of which is used for hazardous waste storage for less than 90 days.
The rest of the building is used for product storage.(5,17) Vo drum storage

is reported to occur in Plant B.(17)

There are truck loading/unloading areas in each of the plants. In Plant A,
these loading areas are underlain by boxes filled with sand (SWMU #19) to
catch drips and minor spillage of viscous material. The material generally
solidifies on contact with air. The sand is periodically shovelled up, put in
drums, and stored in the container storage building (SWMU #22) prior to off-
site removal. In Plant B, the transfer area 1is used for the transfer of
wastes from Tank T=-335 (SWMU #16) as well as the transfer of products. It is
underlain by a concrete pad but contains no curbing or other secondary contain-
ment.(17)

An 1inactive Spray Dryer and Associated Baghouse (SWMU #19) are located in
Plant A. The spray dryer was used to dry drilling chemicals prior to packag-
ing and shipping.(l7) '

An area xnown as the Boneyard (SWMU #23) is located {n the south central
portion of Plant B. This area is used for the storage of scrap metal and
salvageable materials. No hazardous wastes or materials are stored in this

location.(17)
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3.0 ENVIRONMENTAL SETTING

This section of the PR/VSI report describes meteorology, floodplain and sur-
face water characteristics, geology and soil characteristics, groundwater

quality, and receptor information.

3.1 Meteorology

The Dixie Chemical facility is located in an area of humid, subtropical climate
characterized by long, hot summers and mild winters. Humidity {s generally
high in the area following a diurnal cycle of high humidity in the early
motning hours, followed by a drop in the middle of the day and a gradual rise
in the evening hours. The average temperature is 77.7°F. The prevailing wind
direction is south-southeasterly. Annual precipitation averages 52 inches per
vear.(20)

3.2 Floodplain and Surface Water

The facility is bisected by the water discharge canal which carries wastes to
the Gulf Coast Waste Disposal Authority Industrial Wastewater Treatment Plant

(IWTP) and a stormwater canal.(l0) The facility is located approximately 1500

feet northwest of Taylor Bayou, a ‘brackish body of water which is connected

with Galveston Bay.(10,19)

Surface elevations of the facility range from 10 to 12 ft MSL. Floodplain
elevations occur at 11.0 to 11.8 ft MSL.(18) No portions of the facility are

known to occur in the 100 year floodplain, due to extensive diking around the

storuwater canal. During hurricanes in the early 1980s, the facility was not

flooded by overflow from the stormwater canal.(18)

3.3 Soils and Geology

Harris County lies within the coastal plain of Texas. The geologic formatiomns
dip gently to the south and east to the Gulf of Mexico. The Dixie Chemical
facility lies on the Pleistocene deposits of the Beaumont formation. This
unit consists of 80 or more feet of clays, underlain by massive strata of
interbedded sands and clays. The extent of the Beaumont formation beneath the

facility is unknown. Regionally, the formation is as much as 500 ft thick.(20)
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Two major aquifers occur in this area. The Chicot Aquifer is the upper
regional unit, consisting of sands and silty sands. The base of the Chicot
Aquifer in the vicinity of Dixie Chemical is at approximately -600 ft MSL.
Beneath the Chicot aAquifer {s the Evangeline Aquifer, another sand unit. The
base of the Evangeline Aquifer in the vicinity of the facility is approximately
-3800 ft MSL.(22) In south Harris County, drinking water comes primarily from

the Chicot Aquifer as the Evangeline Aquifer is subject to saline intrusion.
(22)

In the Plant A area, a clay layer has been found to extend from the surface to

13-20 feet below ground surface. This is underlain by a '"partially confined

aquifer" of sands and silts; this unit is 8 to 20 ft thick. Underlying the

sand/silt layer is a red clay of unknown thickness. Similar conditions are

found in the monitoring wells drilled in the Plant B area.(7,21)

3.4 Groundwater

Eight monitoring wells have been drilled in both Plants A and B at the facil-
ity. MW-1, 2, and 3 are located in Plant A and MW-4 through MW-8 are located
in Plant B. Groundwater has been encountered at 13 to 28 ft in a silty sand
unit which is 6 to 20 ft thick, depending on its location at the facility.(l10)
Both of Chicot and Evangeline Aquifers have been subject to heavy pumping,
which has radically altered groundwater flow and recharge regimes within the
region.(19) Prior to the time of extensive pumping, the regional flow in the
deeper aquifers was south-southeast; it is now north-northwest.(10) Evalua-
tions conducted by the Texas Water Commission have indicated that the ground-
water flow regime in the shallow water table aquifer is complicated by proxim—
ity of the discharge canal, and Taylor Bayou as well as the pumping mentioned

above.

Groundwater is found at 5 to 13 feet below ground surface at the Dixie facil-
ity.(10,21) Groundwater flow under the facility is subject to flow direction
reversals.(l0) Mounding of groundwater was reported under Ponds A and B in
1986.(10) In Plant B, shallow groundwater flow is generally west-—northwest.
(10) Mounding of groundwater has been reported in the monitoring wells near
the Aeration Basins (SWMU #10).(10)



Four quarters of groundwater monitoring data were available for this assess-
ment. Groundwater in MW=-3 located east of Ponds A and B (SWMU #7) has been
found to contain 12,000 to 16,000 ug/L epichlorohydrin, 58,000 to 93,000 ug/L
trans-1,2 dichloroethylene, and 22,000 to 72,000 ug/L trichloroethylene.(16)
Lower concentrations of other organics have also been measured in this well.

Other wells do not appear to be contaminated.

3.5 Receptor Information

Dixie Chemical Company is located in an Industrial area southeast of the city

of Pasadena. Southeast of the facility is a privately operated industrial

wastewater treatment plant owned by the Gulf Coast Waste Management Authority.

Taylor Bayou lies approximately 1500 feet southeast of the facilicy.__é&gbrding

to the facility, there are no wells within a mile of Dixie Chemical that are

used for drinking water.(5,18)
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4,0 RELEASE PATHWAYS

This section provides an overview of the potential for the release of hazard-
ous constituents to the various environmental media. This potential 1s based
on the combination of waste characteristics, facility characteristics, and

environmental setting.

4.1 Air Pathway

The wastes stored at the facility in the impoundments are dilute and not
highly volatile. Minor air releases may occur from the Aeration Basins (SWMU
#10) as a result of the aeration activities. Other minor releases are expected
to occur from the sumps and open ditches in the process areas (SWMUs #1, 2, 3,

4, and 5).

4.2 Surface Water Pathway

Most of the plant process areas are diked with ear;heh or oystershell berms,
enclosing most of the waste management units. A potential for surface water
release appears to exist only from the West Sump and Ditch (SWMU #3). All
other areas would drain via ditches and sumps, and eventually be run through

the facility's wastewater treatment system.

4.3 Soil Pathway

There 1is a high potential for soil releases from the unlined ditches and
unlined impoundments throughout the property., Of major concern are the
ditches, which carry both stormwater runoff and process water flow (SWMU #4).
Groundwater in the vicinity of Ponds A and B (SWMU #10) is contaminated, indi-
cating a past release to soil. Soil contamination may also be present in the
vicinity of the Equalization Basin (SWMU #8) and the Impoundment Basin (SWMU
#9), as these impoundments are lined only with native clay. The potential for
releases to soil from tanks and drum storage do not appear to be significant.
However, the tanks are located on concrete pads but are surrounded by soil,

thus the potential for soil release does exist from leaks or spills.

4.4 Groundwater Pathway

Groundwater monitoring is occurring at the site in eight monitoring wells

located in Plant Areas A and B. High concentrations of organic contaminants



have been measured in a single well located east of Ponds A and B (SWMU #7).
(16) There 1s a moderate potential for the release of hazardous constituents

to groundwater from the other impoundments and from the unlined ditches.

15



5.0 DESCRIPTIONS OF INDIVIDUAL UNITS

5.1 SWMU # | — TWELVE PLANT A PROCESS AREA SUMPS

5.1.1 Information Summary

Unit Description: In each of the seven process areas within Plant A are sumps

which serve to carry storm runoff and process wastewater to the treatment
system. The sumps are below grade, constructed of concrete, and are approxi-
mately thrae feet in diameter.(l7) The depth of the sumps are unknown. Two

of the twelve sumps were observed during the VSI.

Dates of Operation: The date of startup of these units is presumed to be the

dates when each of the process areas came on-line. They are all active

unics.(1l7)

Wastes Managed: The sumps contain a mixture of storm runoff and process waste-

water 1including boiler blowdown containing wvarious metals, dilute dibasic

acids, and other unspecified wastewaters.(l7)

Release Controls: The sumps are located within curbed, concrete-lined process

areas. They each contain level activated pumps for overflow control. Water

is pumped to the wastewater treatment system.(l7)

History of Releases: There is no documented release history for these units.

No evidence of release was observed during the VSI.(17)

5.l.2 Release Potential

e Soil/Groundwater: The potential for release of hazardous constituents to

soll from these sumps is dependent on the integrity of the sump. Based on
the condition of the sumps observed during the VSI, the potential for

release from these units is low.

o Surface Water: There is no potential for the release of hazardous constitu-

ents from the sumps to surface water as they are fully contained within

concrete curbed areas and are equipped with level activated pumps.

16



e Air: Based on the non-volatile nature of the wastes placed in these units,
there is no known potential for the release of hazardous constituents to

air.

e Subsurface Gas: Based on the waste types entering the sumps, there is no

potential for the generation of subsurface gas.

17



5.2 SWMU #2 — SIX PLANT B PROCESS AREA SUMPS

3.2.1 Information Summary

Unic Description: 1In each of the process areas within Plant B are sumps which

serve Co carry storm runoff and process wastewater to the treatment system.
The sumps are below grade, constructed of concrete, and are approximately
three feet in diameter.(l7) The depth of the sumps are unknown. One of the

six sumps was observed during the VSI.

Dates of Operation: The date of startup of these units Is presumed to be the

dates when Plant B came on-line. They are all active units.(17)

Wastes Managed: The sumps contain a mixture of storm runoff and process waste-

water including boiler blowdown containing various metals, dilute dibasic

aclds, and other unspecified wastewaters.(17)

Release Controls: The sumps are located within curbed, concrete-lined process

areas. They each .contain level activated pumps for overflow control. Water

is pumped to the wastewater treatment system.(17)

History of Releases: There is no documented release history for these units.

No evidence of release was observed during the VSI.(17)

5.2.2 Release Potential

o Soil/Groundwater: The potential for release of hazardous constituents to

soil from these sumps is dependent on the integrity of the sump. Based on
the condition of the sumps observed during the VSI, the potential for

release from these units is low.

e Surface Water: There is no potential for the release of hazardous comstitu-

ents from the sumps to surface water as they are fully contained within

concrete curbed areas and are equipped with level activacted pumps.
e Alr: Based on the non-volatile nature of the wastes placed im these units,

there 1is no known potential for the release of hazardous constituents to

air.

18



e Subsurface Gas: Based on the waste types entering the sumps, there is no

potential for the generation of subsurface gas.

19



5.3 SWMU #3 - WEST SUMP AND DITCH

5.3.1 Information Summary

Uniz Description: The West Sump and Ditch receives stormwater and process

wastewater from Plant B. The ditch is an unlined below gzrade ditch approxi-

mately three feet wide and at least two feet deep. It extends along the

western side of the Plant B area, and is terminated at the south end by the
West Sump. The sump is approximately three feet in diameter and of unspeci-
fied depth. Water entering the sump is pumped directly to the Equalization

Basin (SWMU #8). At the time of the VSI, standing water was present in the

sump and ditch.(l7) The unit is directly next to the dlscharge canal which

carries other plant wastewaters to the Industrial Wastewater Treatment Plant.

Dates of Operation: This sump and ditch have been active since the starctup of

Plant B in late 1974. This is am active unit.(l7)

Wastes Managed: The sump and ditch receive wastewaters from the production of

dibasic acids. These wastewaters are acidie,- but are not expected to contain
other hazardous constituents.(l7) The sump also receives storm runoff £from

the Plant B portion of the property, containing unspecified constituents.

Release Controls: The ditch is unlined. The sump is constructed of concreta.

(17) The sump is equipped with a level-activated pump.

History of Releases: There is no documented history of releases from this

unic., The lack of an impermeable lining of the ditch infers that wastewater

has percolated as well as being conveyed along the ditch.

5.3.2 Release Potential

e Soil/Groundwater: There is a high potential for past and ongoing release

to soil and groundwater from this unit, based on the presence of the unlined

ditch. There i{s only a very low potential for release from the sump itself.

o Surface Water: This unit 1is directly next to the discharge canal which

carries other plant wastewaters to the industrial waste treatment plant.



Overflows of the ditch during heavy rains could reach this discharge canal
via overflow to an off-site storm ditch. There is no other apparent poten-

tial for surface water releases.

¢ Air: The wastes carried in this unit are not volatile. Therefore, there

is a no potential for the release of hazardous constituents to air.

e Subsurface Gas: Based on the inorganic nature of the wastes, there is no

potential for the generation of subsurface gas.

21



5.4 SWMU #4 - AREA 100 SOUTH DITCH

S.4.1 Information Summary

Unit Description: On the south side of Area 100 is an unlined ditch which

carrias some process wastes as well as storm runoff from the 100 Area and from

the adjacén; tank farm {n Plant A. The ditch is approximately three feet wide

and several hundred feet long. It is about one foot deep.(l7) The process
area in which the ditch 1is located is surrounded by 3 foot high earthen and
concrete berms. Wastewaters in this ditch flow to a sump which discharges to

the wastewater treatment system.

Dactes of Operation: The ditch has been present sioce the late 1960's. It is

an active unit.(17)

Wastes Managed: The ditch carries process wastewater from the 100 Area in

addition to stormwater. Wastewaters may contain glycidol, anhydrides, various

surfactants, as well as other complex hydrocarbons.(17)

Release Controls: There are no release controls for this upmit other than that

it 1is contained within the facility's stormwater control area, Overflows
would thus be directed to a sump and pumped to the plant's wastewater treat-

ment system.

History of Releases: There is no documented history of release for this umit.

Although there was no standing liquid observed in the ditch during the VSI,

sludges and mud were present, indicating a recent release to soil.(17)

5.4.2 Release Potential

e Soil/Groundwater: Releases to soll occur from this unit on an ongoing

basis. There is a high potential for release to groundwater due to Cthe
constant hydraulie gradient serving ¢to drive hazardous constituents

downward.

e Surface Water: There is no known potential for release of hazardous consti-

tuents to surface water from this unit, as it is located within Plant A's

stormwater control area.
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Air: |Wastes carried in this ditch have very low vapor pressures; thus the

potential for release of hazardous wastes or constituents to air is low.

Subsurface Gas: The presence of organic waste constituents in wastewater

continually seeping into the soil could lead to anaerobic conditioms, thus

posing a low to modaerate potential for the generation of subsurface gas.



5.5 SWMU #5 - AREA 300/400 NORTH DITCH

5.5.1 Information Summary

Unic Description: On the north side of Area 300/400 is an unlined dicch which

carries storm runoff from the 300/400 Area in Plant A. The ditch is approxi-

mately cthree feet wide and several hundred feet long. It is about one foot
deep.(1l7) The process area in which the ditch is located is surcounded by 3
foot high earthen and concrete berms. Wastewaters in this dicch flow to a

sump which discharges to the wastewater treatment system.(l7)

Dactes of Operation: The ditch has been present since the late 1%60's. It is

an active unit.(17)

Wastes Managed: The ditch carries stormwater from the 300/400 Area. Hazard-

ous wastes or constituents may include butanediol and acetonitrile, as well as

other complex hydrocarbons.(l7)

Release Controls: There are no release controls for this uait.

History of Releases: There is no documented history of release for this unit.

Standing liquid was observed in the ditch during the VSI, indicating an
ongoing release to soil.(17)

5.5.2 Release Potential

¢ Soill/Groundwater: Releases to soll of constituents in low concentrations

occur from this unit on an ongoing basis. There 1s a high potential for
release to groundwater due to the constant hydraulic gradient serving to

drive hazardous constituents downward.

e Surface Water: There is no knmown potential for release of hazardous consti-

tuents to surfice water from this unit, as 1t 1Iis located within a diked

process area of Plant A.

e Air: This unit carries only stormwater; therefore, constituents present
are thought to be in low concentration and thus would present only a low

potential for release of hazardous constituents to air.



Subsurface Gas: The presence of low concentrations of organic waste consti-

tuents in stormwater continually seeping into the soil could lead to anaero-

bic conditions, thus posing a low potential for the generation of subsur-

face gas.
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5.6 SWMU #6 — ELEMENTARY NEUTRALIZATION FACILITY (a.k.a., Biotatron)

5.6.1 Information Summary

Unit Description: The Elementary Neutralization Facility (ENF) consists of

two 50,000 gallon tanks located at the northern edge of the property west of

former Ponds A and B (SWMU #7). The tanks are constructed of carbon steel and

are open-topped.(5) The platform beneath each of the tanks is concrete, but

the tanks are not located within a bermed area of the facility.(l7) The tanks

currently receive wastewater from the Plant A process units. The current
system was designed to prevent highly acidic or caustic wastewater fronm
reaching any of the impoundments, thus rendering wastes in the impoundments

RCRA exempt. Wastewater is neutralized in the tanks by mixing acid and caustic

wastestreams or by addition of lime, and it 1is then pumped to the Aeration

Basins (SWMU #10).(19) The units each have level-controlled pumps to control

overtopping.

The west tank was at one time used as a package biological treatment unit
known as the Biotatron; the facility was unable to supply information concern-
ing flow rates or retention times for this -unit when it was used for biologi-

cal treatment.(l7)

Dates of Operation: The west tank of this unit was constructed sometime 1in

the early 1970s; the east tank was constructed after 1984.(5,17) These are
both active units.(l17) The west tank underwent closure as a hazardous waste
tank in 1987, under TWC regulation.(l4) Wastes were removed and pumped to the
wastewater treatment system. Remaining sludge was transferred from the tank

to Ponds A and B.(l4)

Wastes Managed: Currently the ENF functions as an elementary neutralization

facility for acidic and caustic wastes. These neutralized wastewaters subse-
quently flow to the Aeration Basins (SWMU #10). Prior to 1984, the unit
received process wastewater from Plant A and discharged it to Ponds A and B,

and was used as a holding tank for Plant A liquids. Sample analyses of sludges

in the west tank in 1984 prior to closure indicated chromium at 0.47 mg/kg, pH

EE“io_é:ﬁl} and specific conductivity of 18,500 umhos/cm.(12) Other hazardous

constituents present in this tank have not been identified by the facility.
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Release Controls: The tanks are located on concrete platforms at the north

edge of the property. They are both equipped with level activated pumps which
cause wastewater to enter the aeration basins.(17) The unit is located with
the facility's stormwater control area; overflows would eventually reach sumps

which would convey the liquid back to the wastewater Creatment system.

History of Releases: Therse is no documented history of releases from this

unit; no evidence of release was observed during the VSI.

5.6.2 Release Potential

e Soil/Groundwater: Because the tanks are not located within a bermed or

curbed area, there is a moderate potential for soil and groundwater release
if the units overflow or leak. However, this potential is minimized by the

presence of level operated pumps.

e Surface Water: Based on the location of the tanks within the stormwater

control area, there is no potential for release of hazardous constituents

to surface water.

@ Air: Although the units are open—topped, the acid and caustic wastes
managed have very low vapor pressures; thus, there is only a low potencial
for release of hazardous constituents to air during the neutralization

process.

e Subsurface Gas: Based on the aboveground conmstruction of the unit, there

is no potential for the generation of subsurface gas.
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95.7.2 Release Potential

e Soil/Groundwater: Groundwater releases from these units are RCRA regulated.

There was a high potential Eor soil releases from these ponds while they
ware active. There is no remaining potential for soll release as wastes

have been removed from thase units, and the ponds closed and covered.

e Surface Water: There may have been a low potential for release of hazard-

ous constituents to surface water when the pouds were active. Because the
units are now closed and covered, there is no remaining potential for the

release of hazardous constituents to surface water.

e aAir: There may have been a low potential for release of hazardous consti-

tuents to air when the ponds were active. Because the units are now closed
and covered, there 1is no remaining potential for the release of hazardous

constituents to air.

e Subsurface Gas: There may have been a low potential for generation of sub-

surface gas when the ponds were active. Although the units are now closed
and covered, there are organic compounds present 1o nearby groundwater
monitoring wells., Thus, there is a low ongoing potential for subsurface

gas generation.



5.8 SWMU #B - EQUALIZATION BASIN

5.8.1 Information Summary

Unicz Description: This RCRA regulated unitc is trapezoidal in shape, with

sides being approximately 115 fr x 65 ft. 1Its operacing depth is approximately
8 ft with a capacity of 200,000 gallons.(5) The unit receives wastewater {rom
Plant B Process Area Sumps (SWMU #2), and is designed to equalize flow to the
Impoundment Basin (SWMU #9).(17) The unit is designed to overflow to the

Impoundment Basin.(l7)

Dates of Operation: This is an active unit; {ts date of startup is not koown.

Wastes Managed: The wastes entering this unit include vessel residues from

dibasic acid production and boiler blowdown, as well as runoff from the tank
farm anod process areas.(5,17) These wastes are inorganic and are RCRA

hazardous due to reactivity and corrosivity.

Release Controls: The unit is lined with native clay. The condition of the

clay liners could not be evaluated during the VSI. Wastewaters are allowed to

overflow to the Impoundment basin.(17)

History of Releases: There is no documented release history from this unit;

no evidence of release was observed during the VSI.

5.8.2 Rele;se Potential

e Soil/Groundwater: There is a low to moderate potential for the release of

hazardous constituents to the soils and groundwater beneath this unit,

depending on the condition of the native clay liners.

e Surface Water: There ig no known potential for the release of hazardous

constituents to surface water since the unit is designed to overflow to the

Equalization Basin.

o Alr: Wastes managed in this unit are inorganic and no aeration occurs

during wastewater retention. Therefore, there 1s no potential for the

release of hazardous wastes or constituents to air.
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e Subsurface Gas: There is no known potential for the generation of sub-

surface gas due to the inorganic nature of the waste materials.
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5.9 SWMU #9 - IMPOUNDMENT BASIN

5.9.1 Information Summary

Unit Description: This triangular shaped impoundment has dimensions of L1535 Et

x 115 fc x 150 fr, with an operating depth of approximately 8 £t.(5) The
impoundment i{s lined on the bottom and sides with native clay. It can hold
approximacely 220,000 gallons of wastewater. The impoundment is entirely below
grade; the portion of the unit above water line is vegetated. The impoundment
receives wastes from the tank farm in the Plant B area and from the Equaliza-
tion Basin (SWMU # B8).(5,17) From here it is pumped to the Aeration Basins
(SwMU #10).(17)

Dates of Operation: This 1s an active unit; its date of startup is not known.

Wastes Managed: The wastes entering this unit include vessel residues from

dibasic acid production and boiler blowdown, as well as runoff from the tank
farm and process areas.(5,17) The wastes are inorganic and are RCRA hazardous

due to reactivity and corrosivity.

Release Controls: The impoundment is lined with native clay. The condition

of the liner could not be evaluated during the VSI. The pond is equipped with
manually operated pumps to pump wastewater to the Aeration Basins. The unit
1s contained within the facility's stormwater control area. Overflows from
the unit would eventually reach sumps which would pump the water back to the

wastewater treatment system.

History of Releases: There is no documented history of releases from this

impoundment. No evidence of release was observed during the VSI.

5.9.2 Release Potential

e S5o0il/Groundwater: There is a low to moderate potential for cthe release of

hazardous constituents to the soils and groundwater beneath this unit,

depending on the condition of the native clay liners.

e Surface Water: There 1s no known potential for the release of hazardous

constituents to surface water, because any overflow will enter the storm-

water control area and re-enter the wastewater treatment system.



e Alr: Wastes managed in this unit are 1inorganic and no aeration occurs

during wastewater retention. Therefore, there 1is no potential for the

release of hazardous wastes or constituents to air.

e Subsurface Gas: There is no known potential for the generation of subsur-

face gas due to the inorganic nature of the wastewater.
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5.10 SWMU #10 - NORTH AND SOUTH AERATION BASINS

5.10.1 Information Summary

Unit Description: The North and South Aeration Basins are triangular shaped

basins located in the eastern portion of the Plant B. They are each 125 ft x
225 tt x 250 ft, with an operating depth of approximately 12 ft.(5) They each
have an operating capacity of approximately 1.3 million gallons.(5) The ponds
have berms approximately 3 ft above grade. The impoundments are lined, have a
2 foot thick clay liner, leachate collection system, a l.5 ft clay liner, and
crushed limestone.(5) It is unknown whether they were first constructed with
the liners in place. The ponds contain floating aeration units.(4) Waste-
water flows from the ENF (SWMU #6) to the North Aeration Basin, then overflows
to the South Aeration Basin, and is subsequently discharged to the Gulf Coast
Waste Disposal Authority Industrial Wastewater Treatment Plant via the dis-

charge canal.(17)

Dates of Operation: The age of these units is not known. They are currently
active.(1l7)

Wastes Managed: These units receive neutralized wastewater from the ENF. As

such, these wastes would include neutralized dibasic acids, diethylene and tri-
ethylene glycols, dibasic esters, butanediol, acetonitrile, and methanol.(4)

In 1984, sludges from this unit were analyzed and characterized as Class II

wastes under the Texas regulations.(8) Sludges from one of the basins (unknown

which one) contained 2500 mg/kg ethylene glycol.(4)

Release Controls: The ponds are double-lined with clay, and have an intermedi-

ate leachate collection system.(5) The facility repaired the liner in the

South Aeration Basin in 1984 for unspecified reasons.(8)

History of Releases: In a 1984 1inspection, the North Aeration Basin was

reported to show evidence of overtopping. Organic stains and odors were
present along the north side of the basin.(8) Facility representatives indi-
cated that this overtopping was only foam from the impoundment.(8) No evidence

of release was observed during the VSI.
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5.10.2 Release Potential

e Soil/Groundwater: Groundwater releases from these units are RCRA regu-

lated. Based on the presence of liners and leachate collection system,

there is a low potential for the release of hazardous constituents to soil.

e Surface Water: 1If the impoundments overflowed, there is a low potential

that wastewater may enter the discharge canal to the Industrial Wastewater

Treatment Plant. No other releases to surface water are expected.

e Air: Because the units are aerated and handle organic constituents, there

is a high potential for the release of hazardous constituents to air.

e Subsurface Gas: There is a low potential for the generation of subsurface

gas depending on the condition of liners and leachate collection systems

for these units.
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5.11 SwMU #1l - TANK T-1218

5.11.1 Information Summary

Unit Description: This RCRA regulated unit {s a 2,000 gallon carbon steel

holdingz tank which has been used for the storage of wastes from the 1100/1200

area of Plant A.(53) The tank is 6.5 ft in diameter and 8 ft high.(18) It is
currently being used for the storage of products.(l7) The tank is in a paved

curbed area, with sumps which drain to the wastewater treatment system.(l7)

Dates of Operation: The date of startup of this tank is unknown. It was

removed from service as a waste tank in 1981.(18)

Wastes Managed: This unit is used for the storage of wet waste epoxy, indus-

trial process wastewater containing unspecified hydrocarbons, and tolyltrazole

reactor residue;.(z) Wastes in this unit are ignitable.(18)

Release Controls: The tank is in a paved curbed area, with sumps which drain

to the wastewater treatment system.(l7) It is of closed, fixed roof design,

and is equipped with manual waste feed cutoff valves.(18)

History of Releases: There 1is no documented history of release from this

unit. No evidence of release was observed during the VSI.

5.11.2 Release Potential

e Soil/Groundwater: Based on the construction and location of the tank,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the construction and location of the tanmk, there

is no potential for the release of hazardous constituents.
@ Air: Based on the organic, ignitable wastes managed, there is a low poten-
tial for the release of hazardous constituents during maintenance and

cleaning.

e Subsurface Gas: Based on the aboveground construction and location of the

tank, there is no potential for the release of hazardous constituents.
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5.12 SWMU #12 - TANK T-1117

5.12.1 Information Summary

Unit Description: This RCRA regulated unit is a 2,000 gallon carbon steel

holding tank which has been used for the storage of wastes from the 1100/1200

area of ?;aq;_a.(s) ' The tank is 6.5 ft in diameter and 8 ft hiéﬁ:(iS) It is
currently being used for the storage of product.(l7) The tank is in a paved

curbed area, with sumps which drain to the wastewater treatment system.(l7)

Dates of Operation: The tank came into use as a waste storage tank in 1981,

replacing tank T-1218.(18) The tank is an active unitc.(l7)

Wastes Managed: This unit is used for the storage of wet waste epoxy, indus-

trial process wastewater containing hydrocarbons, and tolyltrazole reactor

Release Controls: The tank is in a paved curbed area, with sumps which drain

to the wastewater treatment system.(17) It is of closed, fixed roof design,

and is equipped with manual waste feed cutoff valves.(18)

History of Releases: There is no documented history of release from this

unit. No evidence of release was observed during the VSI.

5.12.2 Release Potential

e Soil/Groundwater: Based on the construction and location of the tank,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the construction and location of the tank, there

is no potential for the release of hazardous constituents.

e Air: Based on the organic, ignitable wastes managed, there is a low poten-
tial for the release of hazardous constituents during maintenance and

cleaning.

e Subsurface Gas: Based on the above ground construction and location of the

tank, there is no potential for the release of hazardous constituents.
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5.13 SwWMU #13 - TANK T-105

5.13.1 Information Summary

Unit Description: This 8,000 gallon carbon steel tank is located in the 100

Area.(5) 1t is on a concrete foundation is a cucbed plant process area, with

sumps ‘that drain to the wastewater treatament system.(17) The tank is 12 ft {n

diameter and 14.5 ft high Wastes may be piped to Tank 107 or directly to
tanker trucks for off-site disposal.(l8) The tank is only intermittently used
for the storage of wastes. Otherwise, it is used as a product storage
tank.(17)

Dates of Operation: This is an active unit.(17)

Wastes Managed: This unit receives alkaline wastewater, industrial process

wastewater containxng unspecified hydrocarbons, reactor vessel washwater, caus-—

tic wasces, sodium chloride brine, organic acids, and tolyltriazole reactor

residues.(2) Wastes in this tank are ignitable.(18)

Release Controls: The closed, fixed roof tank is located on a concrete founda-

tion in a diked area, with sumps which drain to the wastewater treatment

systemjzl?) The tank is equipped with manual waste feed cutoff valves.(18)

History of Releases: There is no documented history of releases from this

unit. No evidence of release was seen during the VSI.(17)

5.13.2 Release Potential

e Soil/Groundwater: Based on the location and construction of this unit,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the location and construction of this unit, there

is no potential for the release of hazardous constituents.
o Alr: Based on the organic, ignitable wastes managed, there is a low poten-

tial for the release of hazardous constituents during maintenance and

cleaning.
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e Subsurface Gas: Based on the aboveground location and construction of this

unit, there is no potential for the release of hazardous constituents.
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5.14 SWMU #14 - TANK T-107

5.14.1 Information Summary

Unit Description: This 11,500 gallon carbon steel tank is located in the 100

Area of Plant A.(5) It is constructed on a concrete foundation and located in

a curbed area with sumps which drain to the wastewater treatment system.(5,17)

The tank is 12 ft in diamter and 15 ft high. Wastes may be pumped directly to
the tank from process areas or from tank T-105.(18) This tank 1is only inter-
mittently used for the storage of wastes; it is otherwise used for product

storage.

Dates of Operation: The starctup date of this unit is unknown. This is an

active unit.(17)

Wastes Managed: This unit receives wastes from various production processes

in Plant A. These wastes inciﬁaé_ alkaline wastewater, industrial process

wastewater containing unspecified hydrocarbons, reactor vessel washwater,

caustic wastes, sodium chloride brine, organic acids, and tolyltriazole reactor

residues.(2) Wastes in this tank are ignitable.(l8)

Release Controls: The tank is on a concrete foundation in a curbed area, with

sumps which drain to the wastewater treatment system. It is of closed, fixed

roof design, and is equipped with manual waste feed cutoff valves.(18)

History of Releases: There 1is no documented history of release from this

unit. No evidence of release was seen during the VSI.

5.14.2 Release Potential

e Soil/Groundwater: Based on the location and construction of this unit,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the location and construction of this unit, there

is no potential for the release of hazardous constituents.
e Air: Based on the organic, ignitable wastes managed, there is a low poten-

tial for the release of hazardous constituents during maintenance and

cleaning.
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e Subsurface Cas: Based on the aboveground location and construction of this

unit, there is no potential for the release of hazardous constituents.



5.15 SWMU #15 - TANK T-305

5.15.1 Information Summary

Unit Description: This 10,000 gallon carbon steel tank is located in the 300

area of Plant A. 1t 1is coustructed on a concrete foundation and located in a

curbed area wzth sumps which drain to the wastewater Ctreatment system-(S 17)

The tank is 10 ft in diameter and 19 fr high. Wastes are pumped to the tank
and periodically removed by tanker truck.(l8) This tank 1s only fntermittencly

used for the storage of wastes; it is otherwise used for product storage.

Dates of Operation: The date of startup is unknown. This i{s an active unict.

(17)

Wastes Managed: This unit receives wastes from various production processes

in Plant A. These wastes include alkaline wastewater, industrial process
wastewater containing unspecified hydrocarbons, reactor vessel washwater,
caustic wastes, and sodium chloride brine.(2) Wastes in this unit are ignit-
able.(18)

Release Controls: The tank is constructed on a concrete foundation and located

in a curbed area with sumps which drain to the wastewater treatment system.

(5,1?3 It is of closed fixed roof design, and is equipped with manual waste

feed cutoff valves.(18)

History of Releases: There i{s no documented history of release from this

unit. No evidence of release was seen during the VSI.

5.15.2 Release Potential

e Soil/Groundwater: Based on the location and construction of this unit,

there is no potential for the release of hazardous constituents.

e Surface Water: Based on the location and construction of this unit, there

is no potential for the release of hazardous comstituents.

e Air: Based on the organic, ignitable wastes managed, there is a low poten-
tial for the release of hazardous constituents during maintenance and

cleaning.
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e Subsurface Gas: Based on the aboveground location and construction of this

unit, there is no potential for the release of hazardous constituents.



5.16 SWMU #16 — TANK T-333

5.16.1 Information Summary

Unit Description: Tank T-335 is located within Plant B, in a tank farm with a

number of feedstock aod product tanks. It is used for the storage of hazard-

ous wWaste generated from the Plant B production processes. This tank is the
only tank on the facility which is dedicated to the storage of waste materials.
(17) The tank is constructed of stainless steel, and has a 10,000 gallon
capacity.(5) The ctank is 11.2 ft in diameter and 16.2 £t high.(18) It {is
located on a concrete foundation within an unpaved area. The entire tank farmm
is surrounded by earthen or oystershell berms approximately four feet high.
(5,17)

Dates of Operation: This unit is presumed to have come Iinto use when opera-

tions first commenced at Plant B in 1974, This is an active unit.(l7)

Wastes Managed: Wastes managed in this unit include industrial process waste-

water containing unspecified- hydrocarbons, unspecified organic chemicals, and

waste organic acids.(5,17) Reactor vessel residues in this taomk have been

found ta contain 42 ppm chromium.(18)

Release Controls: The tank is a closed, fixed roof unit. It is set on a

concrete pad, but is not individually bermed or diked.({?l Soil surrounds the

concrete foundation. The tank is equipped with manual feed cutoff valves.(18)

History of Releases: There is no documented release history for this unit.

There was minor evidence of staining on the tank at the time of the VSI.(l7)

5.16.2 Release Potentcial

e Soil/Groundwater: If the tank overflows, or spillage occurs during trans-

fer of contents, there 1s a low potential for the release of hazardous
constituents to soll and possibly groundwater. This 1is due to the presence

of soil around the concrete foundation.

o Surface Water: Because the entire tank farm is surrounded by a berm, there

is no potential for the release of hazardous constituents from this tank to

surface water.
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o Alr: There i{s a low potential for the release of hazardous constituents

to alr Erom this unit, because the tank i{s vented, and may contailn volatile

constituents.

¢ Subsurface Gas: There is no potential for subsurface gas generation

because this unit is aboveground on a concrete platform.



5.17 SWMU #17 - DRUM WASH AREA

5.17.1 Information Summary

Unit Description: The drum wash area is located centrally in Plant A. This

inactive unit 1Is constructed of concrete and surrounded by a six inch concrete
curb with a central sump which is pumped to tank T-107.(l7) This area was

used for the triple rinsing of drums prior to off-site disposal or recycling.

(6)

Dates of Operation: The drum wash area was constructed in the early 1970s.

The facility ceased washing drums in 1983.(17)

Wastes Managed: Drums which contained unspecified acids, caustics, and some

organic chemicals were washed in this unit.(6)

Release Controls: The unit is constructed of concrete, surrounded by curbing,

and is equipped with a sump to divert wastes ta tank T-107 or the wastewater

treatment system.(6,17)

History of Releases: A 1984 TDWR inspection report indicates that the sump in

this wash area showed "signs of corrosion”.(8) The entire unit appeared to be

in good condition at the time of the VSI.

5.17.2 Release Potential

¢ Soil/Groundwater: There is a wmoderate potential for past releases from

this unit, if the sump Iin the wash area had cracks or leaks. There is no

ongoing potential for release, as the unit is inactive.

e Surface Water: Based on the location and construction of this unit, there

1s no potential for surface water releases.

e Air: The potential for past releases to air cannot be evaluated without
additional information regarding the wastes managed in this unit. There is

no ongoing release potential, as this unit is inactive.



Subsurface Gas: There is a low potential for past gas generation from this
unit from organic chemical constituents, if the sump in the wash area had
cracks or leaks. There {s no ongoing potential for release, as the unit is

inactive.
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5.18 SWMU #13 - TEMPORARY DRUM STORAGE AREA

5.18.1 Information Summary

Unic Description: Located west of the Drum Wash Area (SWMU #17), is a 20 ftr x

30 ft area which was being used for the temporary storage of drums at the time
of the VSI. Approximately 21 drums were located here, waiting off-site recon-—
ditioning.(l7) The area in which the drums were located was underlain by

concrete,(17)

Dates of Operation: This is an active unit; it is unknown how long drums may

have been stored in this area.(l7)

Wastes Managed: According to the facility, the drums contained unspecified

solidified waste materials. Several of the drums were empty.(l7)

Release Controls: This area is underlain by concrete pavement which was in

good condition at the time of the VSI. No other release controls were

observed.(17)

History of Releases: There 1s no documented history of release from this

unit.(17)

5.18.2 Release Potential

e Soil/Groundwater: Because the unit is underlain by concrete in good condi-

tion, there is a very low potential for the release of hazardous constitu-

eats to soil or groundwater. In additiom, all wastes have been solidified.

e Surface Water: Based on the location of this unit within Plant A, there is

no potential for the release of hazardous constituents to surface water.
e Air: 3Based on the good condition of the drums during the VSI and the
solidified nature of the contents of the drums, there is no potential for

the release of hazardous constituents to air.

@ Subsurface Gas: There {s no potential for the generation of subsurface

gas, as this {s an aboveground unit which 1s located on concrate.

48



5.19 SWMU #19 - SPRAY DRYER AND BAGHOUSE

5.19.1 Information Summary

Unit Description: The Spray Dryer and Associated Baghouse was used for the

drying of unspecified materials produced at Plant A. The unit is a Cyclone
dryer; it is located on concrete within a bermed area. The process capacity
of this unit could not be idencified during the VSI. The unit is now used in
drill mud production and no longer produces a dusty waste. When the unit was
actively used for drying, dusts produced were collected in an associated bag-
house and placed into hoppers. The wastes were periodically removed and taken

to a Class II landfill.(17)

Datess of Operation: The unit was built in 1970 or 1971; it became inactive in
the early 1980s.(17)

Wastes Managed: The wastes managed Ln the baghouse are not xnown, as the

materials were not specified by the facility during the VSI.(17)

Release Controls: The unit is fully enclosed, and is located on a concrete

pad within a bermed area of Plant A.(l7)

History of Releases: There 1s no documented history of releases from this

unit. No evidence of release was observed during the VSI.(17)

5.19.2 Release Potential

e Soil/Groundwater: Based on the fully enclosed and contained nature of the

unit, there is no past potential for releases to soil or groundwater.
Because the unit is no longer used for waste storage, there is no remaining

potential for releases.

e Surface Water: Based on the fully enclosed and contained nature of the

unit, there Is no past potential for releases to surface water. Because
the unit is no longer used for waste storage, there is no remaining poten-—

tlial for releases.
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o Air: There was a high potential for air releases from this unit during its
normal operation. There is no remaining potential as the unit is no longer

used for the same purpose.

» Subsurface Gas: Based on the fully enclosed and contained nature of the

unit, there is no past potential for generation of subsurface gas. Because
the unit is no longer used for waste storage, there i{s no remaining poten-

tial for releases.
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5.20 SwMU #20 - TWO PLANT A SANDBOXES

5.20.1 Information Summary

Unit Description: Two sandboxes are located at the Plant A loading/unloading

areas where products are removed from storage and readled for transportation.
These two areas consist of a concrete base, curbed area filled with sand which
surrounds the valve pits for truck transfer areas. The curbed areas are
approximately 5 ft x 10 fr with 6 inch high curbs.(l7) The boxes are designed
to retain leaks from minor spills occurring when hose connections are changed
at the pipes. When the sand becomes saturated, it is shovelled into druams
which are taken to the Container Storage Building (SWMU #22). New sand 1is

then brought ia.

Dates of Operation: The initial dates of use of this unit are unknown. The

sanboxes are actively used.(17)

Wastes Managed: The sandboxes may receive material from any of the products

made in the Plant A area. These products all contain complex hydrocarbons,
and may be highly acidie, caustic, or ignitable.(l7) However, these wastes

are very viscous and solidify with exposure to air.

Release Controls: The areas are underlain by concrete and surrounded by 6-inch
high curbs.(17)

History of Releases: There is no documented history of release. No evidence

of release was seen during the VSI.

5.20.2 Release Potential

o Soil/Groundwater: There is a low potential for the release of hazardous

constituents because the unit is located on a concrete slab, is curbed, and

1s within a diked plant area.

e Surface Water: There is a low potential for the release of hazardous con-

stituents because the unit is located on a concrete slab, 1s curbed, and is
within a diked plant area. 1In addition, the collected hazardous wastes are

in a solidified state.
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e Air: There is a low potential for ailr release from any volatile constitu-
ents Ln the products spilled. The material 1s very viscous and binds the

sand; therefore, there 1{s no known potential for particulate release,

e Subsurface Gas: There is no xnown potential for subsurface gas generation

from this unit because of the aboveground nature of the unit,
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5.21 SWMU #2]1 - PLANT B TRUCK TRANSFER AREA

5.21.1 Information Summary

Unit Description: The truck transfer area is located in the southwest corner

of Plant B and is the area where both wastes and products are transferred from
storage tanks to tanker trucks. The transfer pad, which is approximately 5 ft
x 5 ft, is constructed of concrete. It is without curbing or other secondary
containment. Any liquids on the pad drain to an unlined ditch, which eventu-
ally reaches the West Sump and Ditch (SWMU #3).(17)

Dates of Operation: The area has probably been used since Plant B opened in

1974, It is an active unit.(l7)

Wastes Managed: The wastes managed in this unit include the contents of Tank

335 (SWMU #16) and any product spillage of dibasic acids from product storage
tanks.(17)

Release Controls: There are no release controls for this unit, other than

that it is located within the facility's stormwater control area.

History of Releases: There is no documented history of release from this

unit. During cthe VSI, liquid with an oily sheen was observed at the edge of
the pad and running in the unlined ditch.(17)

5.21.2 Release Potential

e Soil/Groundwater: Apparent soil releases were noted during the VSI. There

is a high potential for ongoing releases to soil and groundwater based on
the observations during the VSI, and the unlined nature of the ditch adja-

cent to the transfer pad.

e Surface Water: The unit is within the stormwater control area of Plant B.

There 1s no apprent potential for the release of hazardous constituents to

surface water from this unit.

e Air: Based on the concentrated nature of both products and wastes managed
at this unit, there is a low potential for release of hazardous constitu-

ents to air.



Subsurface Gas: Based on the presence of hydrocarbons in wastes managed in

this unit and the ongoing release to soil, there is a low to moderate poten-

tial for the generation of subsurface gas, 1f anaerobic conditions are

created.
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5.22 SWMU #22 — CONTAINER STORAGE BUILDING

5.22,1 Information Summary

Unit Description: Drum storage of hazardous wastes is located inside a pre-

fabricated metal building located in the south portion of Plant A. The build-
ing 1s constructed on a concrete slab and has metal walls and roof.(5,17) It
1s not curbed around the inside. The hazardous waste drum storage portion of
the building occupies approximately 300 square feet of the building (storage
for 80 drums).(5)

Dates of Operation: It is unknown when this unit was constructed. This is an

active unit.(17)

Wastes Managed: This area 1s used to store drums of unspecified hazardous

wastes. Drum storage has been used for sand from the sandboxes (SWMU #20) and

other unknown RCRA wastes.(1l7) Wastes in the drums are solidified.

Release Controls: The drums are contalned inside a building with a bermed

loading dock.(17)

History of Releases: At the time of the VSI, all drums were in good condition

and no staining was evident on the floor.(l17)

5.22.2 Release Potential

e Soil/Groundwater: Based on the location and good condition of the drums as

observed during the VSIL and the solidified state of the drum contents,

there {s no potential for soll or groundwater release from this building.

e Surface Water: Based on the location and good condition of the drums as

observed during the VSI, there 1is no potential for surface water release

from this building.
e Alr: Based on the location and good condition of the drums as observed

during the VSI and the solidified state of the drum contents, there 1is no

potential for air release from this building.
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e Subsurface Gas: Based on the location and good condition of the drums as

observed during cthe VSI, there is no potential for subsurface gas genera-

tion from wastes stored in this building.
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52 SWMU #23 — BONEYARD

5.23.1 Information Summary

Unit Description: Located to the west of the Aeration Basins (SWMU #10) is an

unpaved area used for the storage of scrap metals and salvaged equipment. AL

the time of the VSI, only inert materials were stored here.(l7)

Dates of Operation: This is an active unit; the first dates of use are not

known.(17)

Wastes Managed: The wastes in this area are imert scrap metals and salvaged

equipment. There are no known hazardous wastes or constituents present,(l7)

Release Controls: There are no release controls associated with this unic.(17)

History of Releases: There 1is no documented history of releases from this

unit. No evidence of release was seen durinog the VSI.

5.23.2 Release Potential

© Soil/Groundwater: There are no hazardous constituents present in cthis

unit; therefore, there is no potential for releases.

e Surface Water: There are no hazardous constituents present in this unit;

therefore, there is no potential for releases.

e Air: There are no hazardous constituents present in this unit; therefore,

there is no potential for releases.

e Subsurface Gas: There are no hazardous constituents present im this unit;

therefore, there is no potential for releases.
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6.0 OTHER AREAS OF CONCERN

No other areas of concern were identified at the Dixie Chemical Company

facility in the course of this assessment.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

SWMU #1 - Twelve Plant A Process Area Sumps

Suggested Action: No further action at this time.

Reasons: These sumps are of concrete construction located within diked process
areas. They were in good condition at the time of the VSI. No apparent poten-
tial exists for releases of hazardous constituents to soil, groundwater, or

surface water.

SWMU #2 - Six Plant B Process Area Sumps

Suggested Action: No further action at this time.

Reasons: These sumps are of concrete construction located within diked process
areas. They were in good condition at the time of the VSI. No apparent poten-
tial exists for releases of hazardous constituents to soil, groundwater, or

surface water.

SWMU #3 = West Sump and Ditech

Suggested Action: Soil sampling.

Reasons: The ditch and sump carry stormwater and wastewater from the produc-—
tion of dibasic acid. The ditch is unlined. Liquids were present in the
dicch at the time of the VSI. There is a high potential for soil and ground-

water release from this unit.

SWMU #4 - Area 100 South Ditch

Suggested Action: Soil sampling.

Reasons: The ditch carries stormwater from the process area 100 to a sump
which leads to the wastewater treatment system. The ditch could handle hazard-
ous constituents present in dilute concentrations in runoff or from spills in
the process area. The ditch was wet at the time of the VSI. There is a high

potential for the release of hazardous constituents to soil and groundwater.



SWMU #5 = Area 300/400 North Ditch

Suggested Action: Soil sampling.

Reasons: The ditch carries stormwater from the 300/400 Area to a sump which
leads to the wastewater treatment system. The ditch could handle hazardous
constituents present in dilute concentrations in runoff or from spills in the
process area. The ditch was wet at the time of the VSI. There is a high

potential for the release of hazardous constituents to soil and groundwater.

SWMU #6 - Biotatron

Suggested Action: No further action at this time.

Reasons: This unit now functions as an elementary neutralization unit. It
has been closed as a RCRA unit, and no longer is used as a biological treat-
ment system. Although the unit does not have secondary containment, it was in

good condition at the time of the VSI.

SWMU #7 — Ponds A and B

Suggested Action: No further action at this time.

Reasons: These two ponds are being closed under an approved RCRA closure
plan. They served as holding ponds for wastewater from the Plant A area,
which was subsequently pumped to the Biotatron. Wastes have been solidified
and removed, and the ponds have been filled in. A single monitoring well east
of the ponds has shown high concentrations of organic constituents. Ground-

water monitoring is ongoing.

SWMU #8 - Equalization Basin

Suggested Action: Liner condition evaluation.

Reasons: This pond receives wastewater and stormwater from Plant B. It is
constructed below grade and equipped with a native clay liner. It is designed
to overflow to the impoundment basin. There is a moderate potential for
releases from this unit to soil and groundwater, and little potential for
releases to surface water. An evaluation of the condition of the liner and
penetration of liquid materials would serve to indicate the need for sampling

under the ponds.
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SWMU #9 - Impoundment Basin

Suggested Action: Liner condition evaluation.

Reasons: This pond receives wastewater and storawater from the equalization
basin. It is constructed below grade and equipped with a native clay liner.
It is designed to pump wastewater to the aeration basins. There is a low
potential for releases from this unit to soil and groundwater, and little
potential for releases to surface water. An evaluation of the condition of
the liner and penetration of liquid materials would serve to indicate the need

for sampling under the ponds.

SWMU #10- North and South Aeration Basins

Suggested Action: No further action at this time.

Reasons: These units were RCRA regulated until the Biotatron was constructed
in 1983. They received wastes with very low or high pH. The pounds were
constructed with double liner and leachate systems. They have been operated
at times with inadequate freeboard, but the potential for surface water

release is very low.

SWMU #11- Tank T-1218

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten-
tial for releases from this tank as it contains manually controlled pumps and

is located within a bermed area of the plant.

SWMU #12 - Tank T=1117

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It 1is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten-
tial for releases from this tank as it contains manually controlled pumps and

is located within a bermed area of the plant.
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SWMU #13 = Tank T-105

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten-
tial for releases from this tank as it contains manually controlled pumps, is

connacted to Tank T-107, and is located within a bermed area of the plant,

SWMU #14 - Tank T-107

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten-
tial for releases from this tank as it contains manually controlled pumps, is

connected to Tank T-105, and is located within a bermed area of the plant,.

SWMU #15 — Tank T-305

Suggested Action: No further action at this time.

Reasons: This tank was used for waste storage in the Plant A area. It is a
closed, fixed roof tank located on a concrete pad. There is no apparent poten-—
tial for releases from this tank as it contains manually controlled pumps and

is located within a bermed area of the plant.

SWMU #16 — Tank T-335

Suggested Action: Soil sampling.

Reasons: This tank is the only tank on the property which is continually used
for the storage of hazardous wastes. It is a RCRA regulated unit. The tank
is on a concrete pad within the tank farm, but is surrounded by soil. There
is a moderate potential for the release of hazardous constituents to soil,

based on the volume of wastes handled and the lack of secondary containment.

SWMU #17 - Drum Wash Area

Suggested Action: No further action at this time.

Reasons: The drum wash area is an inactive area where drums were once triple=-
rinsed prior to reuse or off-site disposal. The area Is constructed of

concrete and is curbed. It contains a sump in the middle to receive drainage
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which subsequently is treated in the plant's wastewater treatment system.
There is no apparent potential for releases to soil, groundwater or surface

water.

SWMU #18 — Temporary Drum Storage Area

Suggested Action: No further action at this time.

Reasons: This drum storage area, located next to the drum wash area, is on
concrete. There is no apparent potential for releases to soll, groundwater,

or surface water.

SWMU #19 - Spray Dryer and Baghouse

Suggested Action: No further action at this time.

Reasons: This inactive unit was used for drying of unspecified products prior
to packaging and shipping. It is equipped with a baghouse for the control of
dusts. The unit was in good condition with no evidence of release visible

during the VSI.

SWMU #20 — Two Plant A Sandboxes

Suggested Action: No further action at this time.

Reasons: The sandboxes 1in Plant A are used to prevent drippage and minor
leaks from product transfer from pipelines to trucks from reaching the ground.
The sand in the boxes is removed as needed, drummed and stored in the container
storage building prior to off-site removal. The units were in good condition

during the VSI.

SWMU #21 - Plant B Truck Transfer Area

Suggested Action: Soil sampling.

Reasons: This transfer area is used for the transfer of wastes and products
from pipelines to tanker trucks. Although the transfer point itself is on a
concrete pad, spills, leaks, and runoff enter an unlined ditch adjacent to the
pad. There is a high potential for the release of hazardous constituents to

soil and groundwater from this unit.
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SWMU #22 - Container Storage Building

Suggested Action: No further action at this time.

Reasons: The container storage building is located in Plant A. A portion of
it is used for the storage of hazardous wastes in drums for less than 90 days.
The building and stored waste materials were in excellent condition at the
time of the VSI. There is no apparent potential for the release of hazardous

constituents from this unit.

SwWMU #23 - Boneyard

Suggested Action: No further action at this time.

Reasons: The boneyard, located in Plant B, is used for the storage of scrap
metal and other inert materials. No wastes containing hazardous constituents

are present in this area.
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DIXIE CHEMICAL COMPANY
PASADENA, TEXAS
EPA I.D. NO. TXDO0O80O88247

I. DESCRIPTION OF FACILITY

Dixie Chemical Company (Dixie) is located in Pasadena, Texas. The facility
has manufactured packaged ethylene glycol and many other organic chemicals
since 1970. The facility generates waste streams which exhibit the
characteristic of corrosivity (D002) and also includes wastes that meet EP
toxicity criteria for mercury (D009).

The facility submitted a Part A Permit Application on November 1, 1980 which
included four tanks ranging in capacity from 4,000 to 10,000 gallons

(Ref. 28). During a solid waste compliance inspection on August 30, 1983, an
additional tank and six surface impoundments were noted (Ref. 25). The
facility's Part A Hazardous Waste Permit Application did not include these
units as required in order to operate under interim status. Texas Department
of Water Resources (TDWR) issued a notice of violation to Dixie on

December 30, 1983 (Ref. 25). Dixie responded to the notice of violations and
indicated their intention to close all surface impoundments as hazardous waste
facilities and to redesign their wastewater collection system to prevent
unauthorized discharges, but no time schedule was submitted.

Dixie's plant is bisected by a stormwater canal, with the western portion
designated "Plant A" and the eastern portion "Plant B". The process water and
stormwater from Plant A are channeled to surface impoundments (Ponds A and B)
from which wastewater is transferred to a 10,000-gallon capacity steel tank
which is referred to as the Biotatron Tank. Some neutralization occurs in the
Biotatron Tank before pumping to the Equalization Basin impoundment in Plant
B. The Equalization Basin also accepted process water and stormwater from
Plant B. The wastewater in the Equalization Basin is reported to have a pH
greater than 12.5 at Teast once a month. Hastewater with high total oxygen
demand (TOD) was pumped directly to the impoundment basin which was located
adjacent to the Equalization Basin. The wastewaters from the equalization and
impoundment basins were discharged to two Aeration Basins that are Tined with
geomembrane Tiners. Dixie noted holes in the geomembrane 1iners which were
later repaired (Ref. 26). The effluent from the Aeration Basin was discharged
to the Gulf Coast Waste Disposal Authority for further treatment.

Dixie submitted a closure plan to the Texas Water Commission (TWC) on
September 10, 1984 for six surface impoundments (Ponds A and B, equalization
and impoundment basin, and two aeration basins) and the Blotatron Tank. The
closure plan was amended on April 12, 1985 by the facility. TWC approved the
closure plan on May 2, 1985. The Equalization and Aeration Basins were closed
and the closure certification by an independent, registered professional
engineer was submitted to THC on November 7, 1985. THWC recommended approval
of the closure certification on February 24, 1988.

0021¢c-AM
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Regarding the closure of Ponds A and B, TWC required verification and
certification of the absence of Appendix VIII hazardous waste constituents
acetonitrile, acrylonitrile, epichlorohydrin in the groundwater monitoring
wells surrounding the ponds, and a demonstration that the groundwater samples
do not exhibit the characteristics of ignitability, corrosivity, reactivity,
or EP toxicity (Ref. 17). THC also required a groundwater verification
program for four quarters. Accordingly, if no hazardous wastes were detected
after two quarters, then closure will be certified by the state. However,
monitoring will continue for two more quarters.

Additionally, TWC asked Dixie to submit a groundwater quality assessment plan
to evaluate the horizontal and vertical extent of groundwater contamination
and the remedial action plan (Ref. 11).

Regarding the closure of the Biotatron Tank and the Container Storage Area,
TWC asked Dixie to close these units as described in the approved closure
plan. A certification of closure of the Biotatron Tank was submitted by the
facility on February 17, 1987 (Ref. 11).

Subsequent testing of the sludge in the Biotatron Tank and Ponds A and B
exhibited the hazardous characteristics of ignitability and contained greater
than 2,400 ppm sulfide (Ref. 17).

A hydrogeologic investigation, conducted in response to the TWC requirement
for the presence of Appendix VIII constituents confirmed the presence of
volatile organic compounds in the vicinity of Ponds A and B. The major
volatile organic constituents have been determined as trichloroethylene,
trans-1,2-dichloroethylene and vinyl chloride (Ref. 17). Also, the flow
pattern in the near surface aquifer was found to be reversible and related to
the water level in the stormwater canal bisecting the plant. Flow beneath
Plant A has been observed to flow eastward to the canal at the time of low
canal water levels. A corrective action plan to remediate the groundwater
contamination is underway (Ref. 10).

Subsequent to closure certification of the equalization basin, impoundment
basin, aeration ponds, and Biotatron Tank, these units will function as
non-hazardous waste facilities. Details of closure certification of the
Biotatron Tank were not available for review and therefore no specific
comments for this tank are included.

The file review also showed the following:
e There was no testing of the loading/unloading areas.

e No clean closure of the tanks and container areas was provided or
documented.

e Dixie solidified hazardous materials and called them non-hazardous
without going through the delisting process per 40 CFR Part 260.



II. SURFACE IMPOUNDMENTS A AND B and the Biotatron Tank

The closure plan and closure certification reports, including a final report
on the hydrogeologic site investigation, have been reviewed with the objective
of determining what procedures were used by TWC to allow clean closure for
Ponds A and B and the Biotatron Tank. A checklist is completed for Ponds A
and B and the Biotatron Tank. Attachment No. 1 includes general information
acout the units; Attachment Nos. 2 and 3 include unit-specific information
about the surface impoundment and the Biotatron Tank. Key observations
resulting from this review are summarized below:

* Background soil samples were not analyzed to determine if waste
constituents had been removed to background levels.

e Mercury contamination has not been addressed in the closure plan
although mercury waste was listed in the Part A Permit Application.

e Groundwater sampling plan does not address sampling for mercury. Since
mercury is a sinker, the groundwater sampling may not be adequate for
mercury.

e Screen length in monitoring wells MH-9, MW-10 and MW-11 in excess of 20
feet may result in dilution of volatile organic compounds.

e The Bentonite seal is reported to be only 12 inches. A minimum of two
feet of seal is recommended by EPA in the "RCRA Groundwater Monitoring
Technical Enforcement Guidance Document."

e THC has not certified clean closure because of documented groundwater
contamination.

e Relatively high permeability of soils under existing hydraulic
gradients may cause transport of contaminants off-site if not corrected.

e Groundwater monitoring for four quarters appears inadequate.
Monitoring for longer periods may be appropriate to establish
effectiveness of clean-closure.

e Testing should have been performed outside the ponds since 1t appears
they were overtopped.



CHECKLIST TO EVALUATE STATE CLEAN-CLOSURE
DETERMINATIONS IN EPA REGION VI

GENERAL
ATTACHMENT NO. 1

(Complete Sections I through IV for Entire Facility)

I. GENERAL INFORMATION

A. Facility Name: Dixie Chemical Co., Inc.

B. EPA-1.D. Ne.; TXD008088247

k¢ Address: 10701 Bay Area Boulevard, Pasadena, Texas 77507
D. Check the type of unit/units closed or proposed to be closed and

ingicate the number of each type of unit that is being reviewed:

(X)

Surface Impoundment 6 - Ponds A & B, North and South Aeration
Basins, Equalization Impoundment and
Impoundment Basin

Landfill

Waste Pile

Container Storage

Tank _ 5 (less than 90 day storage) of concern - Biotatron Tank,

Container Storage
Land Treatment
Other (Describe)

IT. INFORMATION SOURCE(S)

A. Check type of materials reviewed in completing the evaluation and
provide the date of the documents:

X)
(X)
(XD

£ 2
(xX)
(X)

(X)
K
(X)
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Part A Permit Application:_ 11/14/80 (Ref. 28)

Part B Permit Application: On microfiche at TWC, Austin, TX

Interim Status Closure Plan:_ 12/14/84; 1st amended - 4/12/85,
approved 5/2/85; 2nd - 1/15/86;
3rd - 7/9/86 (Refs. 13, 19, 20)

RCRA Permit: Interim status

RCRA Facility Assessment:__ 7/27/87 (Ref. 3)

Closure Certification:__11/7/85 for Equalization Impoundment, North
& South Basins; 2/12/87 for Biotatron, A&B
Ponds, Container Storage Area; 2/17/87 is
cover letter for 2/12/87 (Ref. 6).

CME Report: 7/9/86 (Refs. B8, 12)

Consent Agreement

Sampling Results:__Report on Closure Activities, 7/24/85 (Ref. 17)




Check type of materials reviewed in completing the evaluation and provide

(X) Enforcement Report: 3/27/84 - Inspection noted in 1 tank and 6
surface impoundments not disclosed, not
included in Part A (Ref. 25)

(X) Partial Closure Plan: 3/29/84 - Submitted to TDWR (Ref. 22)

( ) Other Correspondence (Describe): Conference date 8/18/87, NOV -

groundwater contamination (Ref. 4)

(X) Other Materials (Describe):_ RFA reports are available at SAIC as

sub for A.T. Kearney:; letter 5/5/87, refuting contamination (Ref. 3)

IOM to files, 2/24/88 (Ref.1).

Briefly summarize interviews with Region and/or State personnel. Include
the name(s) of the personnel interviewed and the date:

Source of Data - Cite Reference Noted in Section II: Ref. 3

II. INFORMATION SOURCE(S) (Cont'd)
A.
the date of the documents (Cont'd):
B.
II1. ENVIRONMENTAL SETTING
A.
B. Surface Water

(1) 'Annual Precipitation: 50 inches

(2) Annual Evaporation: 51 inches

(3) Net Annual Precipitation:_negligible

(4) Distance to Nearest Surface Water and Description: Storm water canal
divides plant into 2 separate sites (Gulf Coast Authority Canal)

(5) Describe Facility Slope and Intervening Terrain:__ Surface water
drains toward the canal from Plants A & B




ITI. ENVIRONMENTAL SETTING (Cont'd.)

(N

(2)

(3)

(4)

(5)

inconsistency(ies?)

Geology

Describe Soil Type:
( ) Cohesionless
(X) Cohesive

Predominant Soil Type in Accordance with USCS Classification System:
(X) Clay

(X) Silty Clay

( ) Sandy Clay

() Clayey S11t/Clayey Sand

(X) Sandy Si1t/Silty Sand - 17-26'--being monitored for groundwater
( ) Other

Test Results of Permeability:
( ) Less than 1x10~7 cm/sec
(X) Greater than 1x10-7 cm/sec

Test Procedures: Laboratory . Field: Rising Head
Describe: Rising Head Slug Test

Is there consistency in test results of permeability?
(X) Yes () No
Describe

(6) Soil Stratification:
(X) Interbedded Soil Layers: A clay Jayer up to 23 feet thick was
encountered. This layer is underlain by up to 27 feet thick of
silty sand and sandy silt which in turn is underiain by a 15
foot thick clay layer (Ref. 7)
( ) Continuous Layer
( ) Discontinuous Soil Horizon
( ) Other
D. Hydrogeology
(1) Source of data - cite reference noted in Section II:
Refs. 5, 7, 12, 13, 17, 19, 20, 29, 30
(2) Depth to groundwater: Feet: 5-13' ; Elevation -
(3) Direction of groundwater flow: Reglonal southeast flow, based on
TDWR Report #241
(4) Is the site's groundwater flow direction different from regional

flow direction? (X) Yes () No



ITT. ENVIRONMENTAL SETTING (Cont'd.)

(3) If yes, flow direction is altered because of:
(X) Drawdown induced by pumping
( ) Topographic features
( ) Structural features
( ) Other(s) (Describe)

(6) Presence of monitoring wells on site? (X) Yes () No
3 proposed wells

(7) If yes, have unit specific constituents been detected?
(X) Yes () No VOC contamination (Ponds A&B)

Indicate last sampling date:

(8) Is contamination statistically significant?
(X) Yes ( ) No

(9) Are primary drinking water standards exceeded?
(X) Yes () No

If yes, indicate constituents and levels detected: Trichloroethylene,
trans, 1-2-dichloroethylene and vinyl chloride

(10) Are secondary drinking water standards exceeded?
() Yes () No (X) Unknown

If yes, indicate constituents and Tevels detected:

. Receptor

(1) Source of data - cite reference noted in Section II: Part A (state)
Note: Facility located in 100-year floodplain

(2) Population within one-mile radius:_No wells at the facility

(3) Population within three-mile radius:__ NIF

(4) Source and distance of potable water supply:

( ) Surface water Canal divides Plant A&B
(X) Municipal wells
() Private well No water supply wells in 1 mile radius of

Dixie Chemical

(5) Indicate depth to aquifer supplying drinking water: 1400' BSL

(6) Indicate endangered species in the area:_ NIF




IV. HEALTH AND SAFETY PROCEDURES

A. Is proposed decontamination of construction equipment described in
sufficlient detail? () Yes (X) No

If no, describe specific deficiencies:_Very little information on the

procedures for decontamination.

B. Is rinsate disposal adequately described?
() Yes (X)) No

Final disposition of rinsate unspecified.
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ATTACHMENT NO. 2

SURFACE IMPOUNDMENT
(RETENTION PONDS A&B)

(Complete Sections V through IX for Each Unit Under Review)

V. UNIT DESCRIPTION
A. Type of Unit:
(X) Surface Impoundment
() Landfill
() MKaste Pile
( ) Container Storage
() Tank
( ) Land Treatment
( ) Other
B. Name, location or other information to identify the unit: Retention
Ponds A&B, Tocated east of Biotatron Tank in Plant A.
c. Regulatory Basis for Closing the Unit (May Be More Than One):
(X) 40 CFR 265
() 40 CFR 264
( ) Consent Agreement
( ) MWaste accepted to the unit prior to July 26, 1982
( ) Waste accepted to the unit after July 26, 1982
(X) Unit closed after January 26, 1983
D. Did the State perform a site visit? (X) Yes () No
If yes, indicate the name of the person conducting site visit, date and
nature of the visit: NIF*
Summarize key findings of the visit including the status of
clean-closure activity: Letter 2/24/88, Interoffice Memorandum document-
ing contamination of groundwater; groundwater assessment plan submitted
9/2/87, writer's (state) recommendation to approve
E. Closure Plan Approval Date by the State: 5/2/85 (Ref. 11, 16)
F. Closure Certification: (X) Yes () No
If no, indicate schedule for Closure Certification:
G. Is Closure Certification by a:

(X) Professional Engineer
(X) Independent Engineer
(X) Plant Engineer

( ) Other Person

Mo 1 fe bl aa Fanmd Auvrina tha file cparrch nrocess.



V. UNIT DESCRIPTION (Cont'd.)

H. Is Closure Certification approved by the State?
( ) Yes (X) No

If no, describe the basis for non-approval: Closure for several units
approved. However, closure of Ponds A&B has to be implemented by the
facility maintenance with approved closure plan.

I. Dimensions of Unit: 1983 - 50'x20'x3; 1968 - 100'x100'x10
Groundwater Quality Investigation Plan - 6/23/86

(1) Dimensions: Length _ 90' , Width _ 30' , Depth _ 6'

(2) Year of Construction:
Start-Up Date:_ 1968
Inactive Date:
Closure Date: Certified closure on 2/14/87 (Ref. 8)

(3) MWas a Liner(s) Required: () Yes (X) No

(4) If Yes, Liner Type and Brief Description: NA
) Liner not installed, as required
) Clay liner
) Geomembrane liner
) Combination of clay and geomembrane liner

I
(
(
(
(

(X) Other liner (Describe): Shallow earthen impoundments with
small gravel dikes

Briefly describe, the appropriateness of the liner for the site:

J Physical Status of the Unit: NA
(1) Thickness of liner(s)

(2) QA/QC documentation

(3) Briefly describe any problems identified with the liner:

K. History of Compliance/Enforcement Problems: (X) Yes () No

L If Yes, Describe Compliance/Enforcement Action:__Groundwater contamina-
tion with volatile organic compounds, performance of wastewater treatment
system and drum washing facility

M. Documents Reviewed by the State:
Design Plan (X) As Built Drawings (X)

Briefly discuss the adequacy of these documents:_ Closure plan not
detailed




V. UNIT DESCRIPTION (Cont'd.)

N. State's Basis for Approval of Clean-Closure: If waste constituents
concentration less than those established by the state. IOM to THWC's
files recommends aporoval of closure certification (Ref. 1).

0. Describe proposed final use in the area of the unit:__Not addressed

VI. WASTE CHARACTERIZATION

A. Source of Data - Cite Reference Noted in Section II:_Ref. 17

B. Waste Managed

(X) Listed Waste (Describe Waste or Waste Types):_ _acetonitrile (U003),

acrylonitrile (U009), epichlorohydrin (UO41).

(X) Characteristics
(X) Ignitability
(X) Corrosivity: < 2.0 pH > 12.5
(X) Reactivity (possibility)
( ) Toxicity

(X) Appendix VIII Hazardous Constituents (Describe): Sulfide concentra-
tion. Pond A = 2430 ppm, Pond B = 3830 ppm; no heavy metal concen-
tration in excess of EP Toxic levels noted; acetonitrile,
acrylonitrile, epichlorohydrin concentrations ranged from Q to
952 ppm.

(X) Other hazards that pose a threat to public health and the
environment (Describe): Note: Sludge tested to be ignitable in
Pond A at 85°F: in Pond B 109°F. Some concentrations of CN detected.
(Pond A = 0.59 ppm, Pond B = 0.79 ppm).

C. Quality Control procedures used in testing: (X) Yes () No
D. If yes, were the procedures used adequate? (X) Yes () No

If no, describe deficiencies:




VII. WASTE REMOVAL/DECONTAMINATION

A. Source of Data - Cite Reference Noted in Section II: Ref. 17

B. Cleanup Standards

(1) Cleanup standards used:
( ) Background
( ) Health based
(X) Other (Describe): Proposed by Dixie Chemical Company

(2) Who established cleanup standards?
(X) State
() EPA
(X) Proposed by Applicant

(3) Basis for determining cleanup criteria:_Presence of hazardous

constituents in the waste

(4) Describe any numerical standards that were used to establish
cleanup criteria: Appears to be detection of hazardous waste

(5) Explain the adequacy of cleanup criteria:_Clean-up criteria do

not address groundwater contamination issue. No documentation of

soi] contamination in the impoundment being brought to background

concentrations.

(6) Indicate Quality Assurance/Quality Control procedures used in
establishing cleanup criteria:__QA/QC program should have been

presented in detail.

C. Waste Removal

(1) How was waste disposed? Solidified and moved off-site by Waste

Processor Industries

(2) Manifest for material moved off site: ( ) Yes ( ) No (X) Unknown
D. Liner, associated piping and contaminated subsoil removal:

(1) Source of data - cite reference noted in Section II:

Refs. 13, 14, 16, 17, 19, 20

(2) Geomembrane liner: Not Applicable
( ) Removal off site
( ) Decontamination (treated)
( ) Disposal on site after treatment

Describe decontamination procedure:




VII.

w ¥ s

WASTE REMOVAL/DECONTAMINATION (Cont'd.)

(3)

(4)

(5)

(6)
(7

(8)

(9

(10)

an

Soil:

(X) Removal off site

( ) Decontamination (treated)

() Disposal on site after treatment)

Describe decontamination procedure: Interior dike was removed along
with sludge.

Sampling scheme to characterize contamination in underlying soil:
(X) Systematic
( ) Random

How was material disposed off site? Note: Soil sampling confirmed
contamination in Pond A dike wall. Contaminated material proposed
to be disposed along with Pond A&B sludges

Manifest for material moved off site: (X) Yes () No

Contaminated subsoil testing for waste constituents?
(X) Yes () No

Is location of background soil sampling correct?
() Yes (X) No

If no, describe the deficiencies: No background soil sampling and
testing for waste constituents reported

Nature of soil samples tested:
( ) Grab (center of quadrant)
(X) Composite

Indicate depth of soil sampled: Shallow. 7 samples collected and
tested for acetometrile, acrolein, intrile, epichlorohydrin, pH,
TCOD, specific conductivity. Results: plant slightly higher; con-
ductivity much higher; soil sample conclusions--results have nothing

to do with hazardous waste

Is contamination of underlying soil adequately described?
() Yes (X) No

If not, describe deficiencies: Underlying soil testing program
limited to selected few constituents

Decontamination/removal of leachate collection/removal system:
()Yes () No NA
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WASTE REMOVAL/DECONTAMINATION (Cont'd.)

Waste Removal from Surface Impoundment:

(1
(2)
(3)

(4)

(5)

(6)

Source of data - cite reference noted in Section II: Ref. 17

Were liquid and sludges treated and/or stabilized?_ Yes

Was procedure for removal of any liquid waste adequate?
(X) Yes () No

Describe liquid waste removal procedure and name of facility
accepting waste: Name of the accepting facility not included in

Report on Closure Activities (Ref. 17)

Was the plan for handling sludge adequate?
(X) Yes () No

If no, describe deficiencies:

Manifest for off-site waste: ( ) Yes ( ) No (X) NIF

Cleanup of Groundwater?:

(1

(2)

(3

(4)

Describe how potential contamination of groundwater was addressed
as a part of clean closure: Groundwater contamination in the

proximity of Pond A&B by volatile organic compounds has been

determined. A corrective action plan by the facility is underway

Did the unit have groundwater monitoring wells?
(X) Yes () No

If no, did the Agency issue a waiver? () Yes () No
If yes, did the wells detect waste constituents? (X) Yes () No

Is groundwater monitoring required under clean closure?
(X) Yes () No

Describe how the potential for release of waste constituents into
the groundwater was reconciled as a part of clean closure:
Releases of waste constituents into the groundwater are being

addressed by the facility's corrective action plan.
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Describe any other available criteria used for the unit:

Was the clean-closure of the unit affected by the financial condition of

Did the unit's location with respect to population affect the closure of

VIIT. OTHER CONSIDERATIONS
A.
NIF
B.
the facility? () Yes (X) No
B
the unit? () Yes (X) No
If yes, describe:
D.

IX.

Was the unit's closure approvals affected by local constraints?
() Yes (X) No

If yes, describe the circumstances:

OTHER COMMENTS

1. Groundwater contamination with vinyl chloride, trichloroethylene and

trans-1,2-dichloroethylene in the proximity of Ponds A&B has been

documented. A corrective action plan to remediate groundwater is

underway.

2. Screen length of the monitoring wells range from 10-24 feet. Screen length

in excess of 15 feet may cause dilution of waste constituents in ground-

water. MWaste constituent concentrations may have been underestimated.

3. Contaminants may move off-site because of relatively high permeability

(5 x 10'3 cm/sec) of underlying soils.
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ATTACHMENT 3
BIOTATRON TANK
CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS
IN EPA REGION VI

UNIT DESCRIPTION

Type of Unit:

( ) Surface Impoundment
Landfill

Waste Pile

Container Storage
Tank (Biotatron Tank)
Land Treatment

Other

Name, location or other information to identify the unit:

Regulatory Basis for Closing the Unit (May Be More Than One):
(X) 40 CFR 265

40 CFR 264

Consent Agreement

Waste accepted to the unit prior to July 26, 1982

Waste accepted to the unit after July 26, 1982

Unit closed after January 26, 1983

L B T T W

Did the State perform a site visit? (X) Yes () No

If yes, indicate the name of the person conducting site visit, date and
nature of the visit: NIF

Summarize key findings of the visit including the status of
clean-closure activity:: Sludge in the tank has been determined to

exhibit the characteristics of ignitability and possibly reactivity

(Ref. 14),

Closure Plan Approval Date by the State: May 2, 1985, February 17, 1987

(Ref. 16, 6)

Closure Certification: (X) Yes () No

If no, indicate schedule for Closure Certification:
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Is Closure Certification by a:
(X) Professional Engineer
(X) Independent Engineer

Is Closure Certification approved by the State?

If no, describe the basis for non-approval:_hazardous waste has to be

disposed of properly: need to amend the closure plan.

(1) Dimensions: Length , Width , Depth
(10,000 gal. capacity)

(2) Year of Construction:
Start-Up Date 1968

Closure Date February 17, 1987

(3) Has a Liner(s) Required: ( ) Yes (X) No () NA

(4) If Yes, Liner Type and Brief Description: Not Applicable
Liner not installed, as required
Clay liner

Geomembrane liner

Combination of clay and geomembrane liner

( ) Other liner (Describe)

Briefly describe, the appropriateness of the liner for the site:

Physical Status of the Unit: NA
(1) Thickness of liner(s)

(2) QA/QC documentation

(3) Briefly describe any problems identified with the liner:

History of Compliance/Enforcement Problems: (X) Yes () No

V. UNIT DESCRIPTION (Cont'd.)
G.
(X) Plant Engineer
( ) Other Person
H.
() Yes (X) No
I. Dimensions of Unit
Inactive Date
)
()
()
. D
i
K.
L.

If Yes, Describe Compliance/Enforcement Action: Not originally included

in the Part A Permit Application; Notice of Violation issued. (Ref. 25)
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V. UNIT DESCRIPTION (Cont'd.)

M. Documents Reviewed by the State:
Design Plan (X) As Built Drawings (X)

Briefly discuss the adequacy of these documents: _Very brief. A detailed
description of the closure is needed.

N. State's Basis for Approval of Clean-Closure:_Lack of Appendix VIII
hazardous waste constituents in the subsoil and groundwater. TWC recom-
mends approval of closure certification in IOM to TWC files (Ref. 1).

0. Describe proposed final use in the area of the unit: Will be used
elementary neutralization facility per requirements in TAC 335.2(f) and
335.41(d)(1).

VI. WASTE CHARACTERIZATION

A. Source of Data - Cite Reference Noted in Section II: (Refs. 14, 19, 17)

B. Waste Managed
( ) Listed Waste (Describe Waste or Waste Types):

(X) Characteristics

(X) Ignitability Note: Hazardous waste identified, closure
(X) Corrosivity plan will be amended to address treat-

(X) Reactivity ment and disposal of sludges in

( ) Toxicity Biotatron Tank. Flashpoint <140F.

( ) Appendix VIII Hazardous Constituents (Describe) Sulfide concen-
trations found to be 2850 ppm.

( ) Other hazards that pose a threat to public health and the
environment (Describe) Biotatron sludge ignitability found to be
110 F. (Ref. 14).

e Quality Control procedures used in testing: (X) Yes () No
D. If yes, were the procedures used adequate? ( ) Yes (X) No

If no, describe deficiencies: Test results of sulfide are guestioned
because of testing procedures used (Ref. 15).
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VII. WASTE REMOVAL/DECONTAMINATION
A, Source of Data - Cite Reference Noted in Section II: (Ref. 17, 19)
B. Cleanup Standards
(1) Cleanup standards used:
( ) Background
( ) Health based
(X) Other (Describe)_Lack of hazardous constituents per TAC
335.286b (Ref. 14)
(2) Who established cleanup standards?
(X) State
() EPA
(X) Proposed by Applicant
(3) Basis for determining cleanup criteria: Lack of hazardous
constituents TAC 335.286b (Ref. 14)
(4) Describe any numerical standards that were used to establish
cleanup criteria:
(5) Explain the adequacy of cleanup criterfa: Some of the waste may
remain in place in comparison to backaround concentration.
(6) Indicate Quality Assurance/Quality Control procedures used in
establishing cleanup criteria:
G Waste Removal
(1) How was waste disposed? Waste disposed off-site
(2) Manifest for material moved off site: () Yes ( ) No (X) Unknown
D. Liner, associated piping and contaminated subsoil removal: Not Applicable

(1) Source of data - cite reference noted in Section II:

(2) Geomembrane liner:
( ) Removal off site
( ) Decontamination (treated)
( ) Disposal on site after treatment

Describe decontamination procedure:
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WASTE REMOVAL/DECONTAMINATION (Cont'd.)

(3

(4)

(5)

(6)
(7

(8)

(9)

(10)

an

Soil/clay liner: Not Applicable

( ) Removal off site

( ) Decontamination (treated)

( ) Disposal on site after treatment)

Describe decontamination procedure:

Sampling scheme to characterize contamination in underlying soil:
( ) Systematic None Reported
( ) Random

How was material disposed off site?

Manifest for material moved off site: ( ) Yes ( ) No () Unknown

Contaminated subsoil testing for waste constituents?
() Yes (X) No

Is Tocation of background soil sampling correct?
() Yes (X) No

If no, describe the deficiencies: No background soil samples tested.

Nature of sofl samples tested: None
( ) Grab
( ) Composite

Indicate depth of soil sampled:

Is contamination of underlying sofl adequately described?
( ) Yes (X)) No

If not, describe deficiencies: Not addressed in the closure plan.

Decontamination/removal of equipment:
( ) Yes (X) No Equipment proposed to be only washed with water.

Waste Removal from Surface Impoundment Not Applicable

(1
(2)

Source of data - cite reference noted in Section II:

Were 1iguid and sludges treated and/or stabilized?
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VII. WASTE REMOVAL/DECONTAMINATION (Cont'd.)

(3) Was procedure for removal of any liquid waste adequate?
()Yes () No

(4) Describe 1iquid waste removal procedure and name of facility
accepting waste:

(5) HKas the plan for handling sludge adequate?
() Yes () No

If no, describe deficiencies:

(6) Manifest for off-site waste: () Yes () No
F. Cleanup of Groundwater:

(1) Describe how potential contamination of groundwater was addressed
as a part of clean closure: An integrated groundwater remediation

program s underway (Ref. 1).

(2) Did the unit have groundwater monitoring wells?
() Yes (X)) No

If no, did the Agency issue a waiver? () Yes (X) No
If yes, did the wells detect waste constituents? ( ) Yes () No

(3) 1Is groundwater monitoring required under clean closure?
(X) Yes () No

(4) Describe how the potential for release of waste constituents into
the groundwater was reconciled as a part of clean closure: No
separate monitoring system in place, but addressed separately

under a corrective action program.

VIII. OTHER CONSIDERATIONS

A. Describe any other available criteria used for the unit: NIF

B. Was the clean-closure of the unit affected by the financial condition of
the facility? () Yes (X) No
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OTHER CONSIDERATIONS (Cont'd)

c.

IX.

Did the unit's location with respect to population affect the closure of
the unit? () Yes (X) No

If yes, describe:

Was the unit's closure approvals affected by local constraints?
() Yes (X) No

If yes, describe the circumstances:

OTHER COMMENTS

Clean closure of the Biotatron Tank is certified by the facility. A closure

documentation report was not available for review. THWC has not certified

clean-closure because of documented gqroundwater contamination.

X. REFERENCES

10.

Letter to Luis Campos, TWC, from John A. Connor, Dixie Chemical Company,
Re: Groundwater Recovery System, October 14, 1988.

Solid Waste Inspection Report, January 15, 1988.

RCRA Facility Assessment conducted by A.T. Kearney, Inc.,
August 27, 1987.

Conference Record, between David Buchanan, John Perrin and John Connor
of Dixie Chemical Company, Inc., Re: Notice of Violation,
August 18, 1987.

THC Interoffice Memorandum, to Russ Kimble from Mac Vilas, Re: Closure
Verification Sampling of Ponds A and B, May 29, 1987.

Letter to Larry Soward, TWC, from John Perrin, Dixie Chemical Company,
Re: Certification of Closure, Dixie Chemical Company's Biotatron Tank, A
and B Ponds and Container Storage Area, February 17, 1987.

Final Report Hydrogeologic Site Investigation, February 26, 1987.

THC, Solid Waste Compliance Monitoring Inspection Report, by
John Perrin, February 24, 1987.

Texas Water Commission, Notice of Registration, Industrial Solid Waste
Generation/Disposal, September 16, 1986.

Groundwater Quality Investigation Plan, June 23, 1986.
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REFERENCES (Cont'd.)
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13,

15.

1.

18.

18.
20.
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22.

23,

24.
25
26.

27.
28.
25,
30.

14.

Letter to John Perrin, Dixie Chemical Company, from Kelly L. Maloy,
TDWR, Re: Industrial Solid Waste Registration, Notes Closure
Certification Approval by TDWR, April 11, 1986.

THC, Comprehensive Groundwater Monitoring Evaluation (CME) Report,
March 25, 1986.

Amended Closure Plan for Dixie Chemical Company, Inc., January 15, 1986.

Closure Certification for Hazardous Waste Facilities, Dixie Chemical
Companies, November 7, 1985.

Letter to Dick Martin, TWC, from John Perrin, Dixie Chemical Company,
Re: Sludge Classification and Characterization, September 18, 1985.

Letter to John Perrin, Dixie Chemical Company, from Charles Nemir,
TDWR, Re: Approval of Amended Closure Plan, May 2, 1985.

Report on Closure Activities, July 24, 1985.

Interoffice Memorandum to Bryan Dixon, TDWR, from Stennie Meadurs, Field
Rep., TDWR, Re: RCRA Enforcement/Compliance Status, January 24, 1985.

Closure Plan for Dixie Chemical Company, September 10, 1984.

Letter to Chip Volz, TDWR, from Clark Hickman, S&B Engineers, Inc., Re:
Dixie Chemical Company's Bayport Plant Closure Plan, August 23, 1984.

Interoffice Memorandum from Bryan Dixon, TDWR, to Gail Corrigan, Field
Representative, Re: Addendum to Enforcement Action, May 1, 1984.

Letter to Charles Nemir, TDWR, from John Perrin, Dixie Chemical Company,
Inc., Re: Partial Closure Plans, March 29, 1984.

Letter from Robin Morse, Attorney for Dixie Chemical Company, to
Mr. Merton Coloton of TDWR, February 29, 1984.

Analytical test results for Aeration Basin, November 9, 1983.
Document titled: Investigation Report, Dixie Chemical Company.

Compliance Monitoring Inspection Report, Comments Sheet, August 30 and
November 30, 1983.

Part A Permit Application (THWC), August 17, 1980.
Part A, EPA, November 18, 1980.
Technical Report, Comprehensive Groundwater Monitoring Evaluation.

THC, Solid Waste Inspection Report, Groundwater Monitoring Checklist.
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Dixie Chemical Company
Bayport Facility

ISW Registration No. 30314

CLOSURE GROUNDWATER MONITORING
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B. Sampling Procedures

1.

a. Is a Sampling Plan (31 TAC 335.193(a)] maintained at
the facility? 1Include a copy as Attachment B8-/

Yes .— No

b. Does the plan address the following items:

(1) Sample collection procedures Yes w//ﬁo
(2) Sample preservation and shipment Yes ¢~ No
(3) Analytical procedures Yes " No
(4) Chain of custody procedures Yes .~ No

c. List deficiencies/omissions/recommemded changes:

5&!\4._@#' jJr;m va D an o 'Sl‘i,n med L “,;'f.n'.) bl S-r\-cfc'f gng net acrdified ) fhe -QE{J
All “dr‘.«c‘es ot bm'@ru\a({ L.M [T fn.pru.q:i of careles Aould be Cnpounded’w
(Chain o-F ﬂus*-odu craced,_,..-es, ﬂr..JJ he dlscuss‘ﬂri A -rur‘hmr r-'.e%a..lf v

d. Does the facility follow the plan during sampling

events? Yes No .~
If not, describe differences between the plan and actual

aampling procedures: A/l samples ans prececved by :u.lumnmbre s
drg not acidified ua (Lo -F-relA{_"ﬂ-c raa gy fasen haldinz $1rmec hared s Su..,!mq Ple

include atidifiezhon 1) b voted). Siclom ‘,( Feld M cagury nads - tsmst'e*‘-bﬂ-
pry et raasu~cd Au..rmq I, mgm;hrn

el
Are wells equipped with caps (Ekﬂa annulus seals (:kﬁa to

prevent contamin E_from surface sources? Are the well
caps lockable? fiﬁéi

Describe how and when measurements of water level and well
total depth are made: T, (aierleve! peacarrment 15 Tha tni b3l manaswre wes
Qach el 1ve precedore v¢o: Yremare lock £ro M~ Cadp 2L shee| ofa'f-r::."'lu? Ccasing:
2)ringg u:fa_&erie vo | mduccﬁhr‘ DraLe .ulriuomaﬂl tuai-ct' 2) derr.mmd' water containsr
15 o ..;q:x.l'lm'\ Sprouy tank - 4) M(MW{ram M B¢ The Frinain 3 Jflﬂ".“ﬂ.h an 5) [ T,

to Ty rearest 5,51 foot _g\_swbhd wab [euve] £rom clevahim o top of casua (T0C) w]
resped bo nggn Sea level . 7) yatngise total de_prh ?\uc.cm:l cia-h_ on Shhe tatie Lud-'

asnd ‘ﬂ C1NSE  (onder level (ndicater nroh.g_ wld‘-:ua-mud Wﬂm

a. Describe well evacuation equipment and techniques: 4 w.7%
H. Purmp manwfuctured ooy Brainoad  Kilman tpe ward fo ot The wm) for Lo
Hachmud B-L ) The Haud Pum{\ (s based o Tha pr.nc:pu of veverse Liow etk

uaJ.Ufs Fropaininan 0L 4 joerd volumes a5 purqml TN vl vk v pu l“\-‘J wio & (0
r.,mi-tc buckd,




b. Are appropriate collection and disposal methods used for
bailed water? “Describe: s oL lasat waskuﬂmdbA1 4 (0 qetdoas

boelet: fw-] wldluent ims drsraszd 5L i Ths la aafa.i-c-rq S Th = Mw LD - (went

T r_‘!‘sooud ah ke Tig aogedd disppsal Surap

c. If the same equipment Is used to evacuate each well,
describe decontamination procedures: The u..J Ruhh MuALuAJ o

MW I+2+3 1, L pleees pyore +r|plp Cinsed kJI r‘lr-ohn-d JJGJ“Lf"T"hJIjﬂJA denes

w) ﬂa-&wri-d)u:cli

a. Describe the sampling equipment and methodology used to

collect samples: Juuir levels fabow - 2)ewetls pmmln mimirvumot 4 wetl veluvme
21,,_ Stainless clee) fatlec was used an_ Mw=-1 +Mw-2 2 Piwed cras ba,fed rofa cediehed
Y0 Larfer Jabheled rrw=-30 TF puac crs @rrnc mw SrB's _ajm;\f fo teas Ma Stataless
Jaac for Mw-2 ik ﬁnt (ts swrrt PUC bailer. 4\ Dispasy ble nyfon wing wme arcd
each haider pgeyv ureil 5)7he batler yuyas triple-vinsed w/de onizad watdec bodore faft
The Sr)W-b;'rnt, anf coch tre U+ dnyed mfplpu to e ls

b. If the same equipment is used to evacuate each well,
describe decontamination procedures: Th. Howd Puih wae wad to
MW [r2 &3 (FLuas Friple rinsod w]deuh—ml‘z,(ﬂ Lrete € Linside *'Oufs:rdj Tla Shaiajess
bailec was uesd ﬁn'smuplmr, MLl + Mw-27 1+ woat Frisi ringed w o[e:ou:;z,d:.u

vasidiroutsidy a9 was T’L_a PUC. baile — 'h.a_:l' Luds .L,uud Lor MW—-3 -
c. Indicate the order in which samples are taken:

st yoA i 2nd __THC ; 3rd &CJMS ;
4th eabtievi —aniem P 5 I\.tw:i retals

Indicate parameters determ ? in the field/ on-site lab;
within Yo mln.ﬁnrﬁ 6f taking sample:

(Note type of instruments used.)

Temperature net to ke bq £ # B, aterand benpecatur caly brabiom wo $&c-T" M.k
PH VvwR Secientific Tne ‘M‘mi Dlmh‘n_ﬂ ﬂH Hrlv-r « o prddel nusdion Lowed
Sp. Conductance S-C°-T Nr’kr \]_-( Qprn-qs Thstrume at o - ﬁml—! 33 <

Other pater Level Thilieontor: bo!tnsfhﬁurhnl,ﬂ,C%Larﬂo Mode:l;?PlAS

a. Describe technigues_for field filtration of samples:
N0t falkered 1o Lreld

b, Parameters filtered: /4




8. Complete the following table for the facility's sampling

program:;
Container Preservative Parameters S/U
VoA qlass via| w| gQeercni¥riie
: loritrile .
‘!‘I'_'Fl‘l"‘vl ceal |Cad lfOAqJ-@pf-’chla‘r‘o hqdr‘rﬂ S
lzst1c .
(ubiteine C (f L') [ea TOL aTS3S « VSS §_
Ptush; . 5 i
phitnrier L 1.5 lea heavu retnls =
S = Satisfactory U = Unsatisfactory

Comments: 7. 72c Lawrple wes 1ot _,czA.zz_w.-@{_ fess Ae/r/mra!c.ot
St uand o o prewenved  opfasdan M2 tinum heldis frie fow TOC
ts AV Ahes 1€ chotad fo 4% # acidifocd Koo oM R F .

S. Is the observed sampling methodology adequate for :

a. Indicator parameters /R Hes ____/No L
b. Quality parameters N/A ___1/ Yop .. - Wa .
c. Drinking water parameters N/A ~ Yes ___ No ___
ld. Metals N/A .. Yes ;" No

e. Volatile organics (V/Floatlng immiscible organics ( ):
Dense immiscible organics ( ) [check if applicable] :

N/A Yes No

f. Describe possible problems:




10. Describe any Quality Assurance/Quality Control (QA/QC)

procedures used in the facility's sampling program: 3. jn piil fie
klank 15 taben aftey Th bailer ¢ triple vinsed vl detonizrd waber: on Tl fo

pinse, The derovined woabee s caured Lor NMe Ciold hlenle . BLTor S2und )i ne, approx
T L]

\O% 04 [he vaomitere urel)S, A scttun Lield klack o taken ov ot [le

end o

The SW.

11. a. Describe Chain of Custody (C.0.C.) and shipping

procedures: Ths $ouwplts collacked ad Dixie (hoimicad O sup pwnsy wera

Ccollected v+ Aeliveyed ¥o TWz S+ B Lab tis Sovd de . Each a

‘er Ot

(s prelabeled + poled s Tho Q0. C. Lorwa , The C.f-&""iaw.otens.ca llee teal

delivered Yt sawples Thug wininmizing fvansfecs of Vn35035 10 .

b. Attachment F-23 : Example of c.0.cC. tag or

Example of sample identification tag

or label.
Attachment B-Y : Sangle (ubel

12. Do the C.0.C. and shipping procedures minimize the
possibility of tampering with the samples? Yes No

If not, describe possible problems:

13. Complete the following items if monitor wells are co-sampled

with the facility operator.

a. Person(s) who collected samples for: .
Facility Cra4/ fﬁreran ¥+ oant 001‘ S+ R Engineecs

TWC Mar‘-r:qn Azitmer Lonj v+ Ann C. DobbhsTruie- Niotrict 1)

b. Number of wells co-sampled: = of 8 total RCRA

wells.

c. Attachment __ j3-5 - TWC Sample Schedule
d. Attachment __B-6L - TWC Field Notes

e. Comments: .
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LOG & AS-BUILT DIAGRAM FIGURE 3.2
GEOLOGIC LOG g - g AS BUILT
- :
DRILLER: YOUNGER DRILLING CO. & oermi | 3 | vLocking vt
COMPLETION DATE. 4/29/85 28] n fi | Protective
ALTITUDE: 8.86 FT. MSL (approx) E% FEET | < Cover / 43.5
GROUND SURFACE . : -
7 PVC SLip-On :
Dark grey CLAY (CH) %7 Cap. vented ”
-ferrous oxide veining % Cement/ -
-calcareous nodules ,/f Bentonite
-bioturbated % Grout
7
/
9‘; — —
'Y 2 in. ID
BYC Cgsing

Light grey - yellow CLAY (CH)
-mottled
-Ferrous oxide veining

Grey - tan SAND (SH)
-ferrous nodules

Ty T

—~ Sond Backfill r;:
No. 4 Trgctiontic

§§19 HH Sand Backfill
17 1 20| L No, 1 Trgction}

Red CLAY (CLD

el |11 b PVC Screen
P2 i 2t ~ No. 10 Slot
3 [ PYC Cgp

Total Depth 32 Ft.

Mw - |
Atoch meat

well Omstruchm Diasgra m

.., AN

SEB

DIXIE CHEMICAL COMPANY
PASADENA, TEXAS

| E-4586

ENGINEERS, INC.
HOUSTON, TEXAS

GROUNDWATER %RHITORING WELL

| MARCH, 1885




LOG & AS-BUILT DIAGRAM FIGURE 3.4

£ GEOLOGIC LOG vl d AS BUILT
~-lo| LOS A
DRILLER: YOUNGER DRILLING CO. Y| pEPTH 4 Locking rs——&-[
COMPLETION DATE: 4/1/85 gg v | § | Protective
ALTITUDEs 39.86 FT. MSL (approx) x| FEET | <
= % i PVC SLip-On Z{
Dark grey CLAY (CH) %% Cop, vented :
-with ferrous oxide veining %2 Cement{
-bioturbated 75 Bentonite
77 Grout
%
7 5 - 2 in. ID -
%é PVC casing
7 Send Backfill
7z No. 4 Traction| <
// Sand Backfill
ﬁé No. 1 Tractionfwz
4 Yellow grey CLAY (CH) ' L pr 7
; -mottled
-bioturbated
-shell fraogments o 14 feet.
15 = -
— 3
Red sondy SILT (ML) 5
| -farrous nodules 7 K| 20| H = s
_CLOf Lenses (20-21 feet)
- silkty-
3
Zs
7 k|| 25| - PVC o
Screen :
' No. 10 Slot S
W Red CLAY (CL) % g
PV
- | —éntgrbgddeg silt : / // Cop -4
- t ki L)
; ioturbate . . BOJé L AR 4
Total Depth 30 ft.
— 35 = — = -
we (\ CMﬁ'f'fut.'h‘r\ Diaqeaul
B . MW-3
Attecch waent !2":r‘//

DIXIE CHEMICAL COMPANY
SR8 | PASADENA, TEXAS | E-4586
= ENGINEERS, INC. MARCH, 1985
HOUSTON.  TEXAS GROUNDWATER Hr?HNE,[TDRING WELL |




Attachment /}éi. Table of Well Construction Details

Well Number

Hole diameter
Total depth

Drill method

Date drilled
Casing I.D.

Casing type

How joined
Stick-up length
T.0.C,-MSL

Ground level-MSU
Capped/Lockable
Surface pad size
Depth of surface seal
Annulus Fill
Depth-annulus seal
Depth-gravel pack
Length-gravel pack
Size-gravel pack

Depth to screen -
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TABLE 3.3

SPECIFIC CAPACITY TEST RESULTS

*
Specific Capacity Monitorina Well Screen

(gpm/ft) Depth (ft) Lenath (ft)

7.8 32 20

3.9 30 10

. 5.0 30 5
0 MW-4 3.6 40 10
T MW-s 5.0 30 .10
MW-6 g3 30 10
MW~ 7 4.8 42 15

MW-8 6.1 40 15

* Specific capacities were calculated as the
ratio of pump flow rate to the water level
drawndown occurring after five minutes of

continuous pumping.

Dixie C/}éih/(c’?{d’c .

ﬁﬂacjvmen'f: : /7
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FIGURE 3.4

48[ Yellow grey CLAY (CH)
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FIGURE

Red sandy SILT (ML)
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Grey CLAY (CH) Fill 27 vented /<l |
7
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L 10 — Cement/ -
Bentonite
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PR
1. Vertical placement- Indicate on cross-sections (Att A-3 , above)

the screened and gravel-packed intervals of wells and tabulate:

Well M | [ Mw2|pwR| mwdlpw | bl e [Aw| P rz

Screen no no
dota | 4a-

length Ml T \rpy 4 9 9 ool B 3

Aquifer

020 - | -

BN

thickness [75 | 25 |9.5 beS | 2

=7ED
S/U SiE tats g s F2Te| =]-
<o commcnts -4 » *=

S=Satisfactory U=Unsatisfactory
Explain in comments why vertical placement is unsatisfactory [3]1 TAC

335.192(c) ],

Comments: Due 4o Tle vaniable (water table z:.'lrudﬁxrusri‘ﬁd 2c.81 naf% dgs;% gakd

no<radie at -q-doumjrodm;f pmaaber vaelle oo, wot (reses ‘ML} u-pﬁl-n-dl-:ni“ + A owrn -
T .

%.-.d.'en*r.m?w mmowadions 5L N wekee hble nran Prds A*B and Yiu Vet
Compdh Aevabom Bacin+ 1, rn;s'ss}bl;_ pafluence oL e stovmiwalen (amed Erground.
by [he ceasonal yﬂ-&uu‘uﬂ.ha.ks' 04 LR wates table gy fribete to Yle Couplexr?s
Tl <ile /u.'/dvalo?g.

RE! WELL COrPLETIONS

. ) . ) e )
MwW=3 : ccrecned mtvtal 13 rmreessipe- voxrmaboly 7.5 245 e/ /5
s

S:r.-:fna-d Sr8 repfﬂ':’zr'nlca//ur‘_f, corld 707" r’xp/?m (ﬁlﬂc‘ﬁrd" 5

Mw =7 F+FMMwWEB 2 BoTh monstor wells Zacs corpporalile 4,:444'«- ﬂwém-;n-s'
fumwr; oy sentesiel Sikrguld 18 penpleted il Tis w-cdb\{:‘w-a e Loy (ﬁjw-—'{)f-nn
othes to__ADF (ﬂtu'a)‘/: s n”!af,[(r(ﬂ;.':f Py (-mﬂcﬁéu f2c it 1 Ganes 1S NET
(K’ﬁ/dxn.f‘a(. ( AHachmeat A7+ AtHurhmendt A-/8 5




A. Cround Water Monitoring System

1. Regional Geology ( Aouston Sheet, Geol. Atlas of Texas)

a. Physiographic province s Cecstal /)faf‘n

b. Formation(s) Pleistecene B e nemt

>
Lithology prcdc:m..:g,ré'/-—; G leeey oy Th si/fa ulf {:.nr'-;?r'anw‘( 54;4‘{_.
3 . pr g ® r

Regional dip and gradient SE- Chicot aversces /.S"/méaa

2000 el
c. Depth to -En?{boctom of useable quality («165686 mg/l TDS) ground

water /YO0 ASL , determined by TdDwpPR Aepect A236
L

*- e ('hw.-—-ts

d. Reglonal direction of ground water flow A/- v//4/

determined by TP wW R JoprrT Y/ .

we
e. 1Is site on recharge area of major/minor named aquifer t‘\_:@?

£. Part B permit application - Geology Report: pages it R permit .

S lhelrawn ¢ Closune FPlaw Mm;ﬂ,ezé 2 Jlydrdceolog e Se e .z:!ue"ﬂL!jq
/ Li

yngluded o Jrctrom S 4 Fleswe Placd-
rz

C s /"“_' ;l.u;
omments: The ft"'l/ﬂ"wté po#nhor‘u—f*fﬂ su__r.[ace g-,f‘nu d.ww JFE!]

Qffere Asa sl greandwale . Tw UVASA ¥ Lﬁ-ﬁ"*"ﬁ""f"ﬂm
L, al
Ay . Y Nceq;gﬁl-(,'f@ f/atd’,g ’paﬂn hae biwe atled 2 T U-Aw., Alg ko Th

heavy IGM“*—PL;-AA ot qro'wadw.tiu- b Tho anca puhsalices s olio
Mﬁwrn:x{ e chmm ¢t Dixjp Olizniscad é’m:aw Pl Jaod oo

Qb A4 .;A uzwarmm&q 4M{Am /?‘{3-'/973 tinil Waww-hﬁL
d fut Wu 1964 - /?73 [rowe Report )




2.

Site Hydrogeology

Ce.

Attachment A" - Site diagram with locations of waste management
area(s) [WMA], borings, wells, lines of cross-sections, etc.

Site stratigraphy to depth of investigation- 7L feet:

Unit Thi:kncss Description

=T ;’; 25 " dk gray Qla.j

b o-18" fth?mj—wdvuﬁnm¢0ﬂu§LeJaj

o 0 i L-20" grey to red Qt”-‘urseuu{-sanzbj silt

)1 3 red +o ced-gray &J&~L(un5+£m‘no£

dr; (e \t'tnmj&:}hl

A-L
Attachment A -3 -Cross-Section(s)
Saturated zone(s) and Aquitard(s)

Unit Depth Saturated Potentiometric Confined/ K Vertical

Encou. Thickness Rise Unconf. Gradient
l.‘PL‘

- o -16 A

Th A2 , 45

sot spectfreal dew ki gl

IC (3285 oo repert crarfinec [

L.  728—-406 L

Is first water-bearing zone in hydraulic communication with deeper
P

zone CI‘@? Me

Is aquitard continuous beneath site @!H‘? %;

If yes for e or f, calculate rate of downard vertical migration on

Attachment X ; Rate *

Aquiclude Thickness gveruge=/6 v
Migration Time X psiffoctont daZe

Unit(s) monitored during interim status Unit T

M
Unit(s) designated as uppermost aquifer tm=Pt+—5— |Ini+ 1L
T in Clesuee

Concur ‘les ﬁ‘-e""—t



2. Site Hydrogeology, comments:

A Stormweter Gariud cianed Thi C)‘kf\f Coast Wauste D-JSP(ﬁéUL /4-&?71:1-;‘41., £ e

bisects Jia Dixie (hempcas C’.‘w;p.lu..;lf !,a.{mf Bl Bt o 4,@—/44_2‘.5 seabrrels. Ratse

heew dész_.?na.{eff 2t Flawt A+ Plout B A btad 2 2 momibr weetls s
pfc’?c yuz kere %M‘f éx.cn MSF&_UW( d,w(, f«fd?’/ﬁ? < (?’ff//z‘-’f(; h;m:‘r‘tﬁf wejfs
R

Muw 1,293 ar Jocatid ad Plawt A avd Mw 4,56, T,8 Pl P2 are

JociTed at Fladt B. The  [f0es teed t o€ -"];{'(hu svesiveadl }s?pms.:d.-d-d;fﬁv
bhitrieen [3-6 £ befosd ?r:u(:_,. 7hes 3¢w dDrsists 7 Sty .S."Luﬁ(’/_;dwé?
Silt pud Varies s Duilieer L,réz'm/ & = L;L{‘:.

Due to Tl fa’.au-r.}r g rucp sy N gitqeund waTie v The M—r’&—swm L
Li ,‘ U ‘J T

Mo rezioved S-SE jr@u’f;;ﬂkééwfcdi has brvin stbered Fo o X-Led Airechor.
i T

The Seavnuvate. _dg,_iuuc} mel’lm}'&;, fo Ta.:._//ﬁ gzwau_,._M stasomad . . [euved
,leuzﬁ.l.&.h('?‘ls doubribate, to Mo Jogad L’;{lr;ﬂ.htl‘ws of 7L -F:'au jﬂaﬂs N Thoey

plawt o, Flact A, Jecalid do T west of Tho stermuweTic damal, ex b b,
ﬁf;“h !maﬂ; reversals , iatie deved plats A'mm 13/17/85 + 3/—2}‘/1"4: [4-_@4»-‘
A-T v&- (0) Qusggest poy E-SC qmd:w:f‘ while wwate [eved date
delle Gl tm 5[25)¢¢ + 7/3/;(//#/%“/, ments A1+ A- !) padicabe 4
/hc:mmér,vf/_ 0f T jyate fafle bevealn [tvds AYB. juate Leveldats -
5’145;1 3 tmpetor upedds mudooc i Acfloéudt b Mq_g:(er{a}n Hers ,mfh
Abhuigetristies at Plud # u.m’/m/ Tie .u.q.:pqc-f a—f Y. dtlifqéem‘ S lvivw waZe 2o
(;.mL»cwhfj at Plad 6 T frﬂMtueIL__ﬁuw paﬂ; L 4r’ner¢¢’é4 frve s
The w-pos - mmm ﬁf Do waZe table ip opparzed b f‘k._
vicinily at ‘IL Km/nf‘gmh ferahsy Basins.




Menitor Well Construction

a,

bl

Attachment 4-5 =Well construction dlagrams.
Attachment ff-é ~Table of well comstruction details.
Do monitor well installation techniques and materials of

H‘!L‘
construction satisfy 31 TAC 335.192((:)-%? }/:r

Comments: The as-bulb dlzgran  maaiber el Mw-3 ndiczle
|

("4

a red ,Sil{"‘;* cand uait ;GAM.J»-:t boeturcemm T2, f!Q_FrLs 3 18—2‘7-54

Tle ntarvzl screened v botween (o' — 275/; S+B Eugineers
4 [

¢ fd V\c"r__}usﬁ'vﬁ-j_wkj 7.5 +0 8,0 Lol of cla—-? wra s

<A reened.

Site Ground Water Hov;mcnt

AT A
Attachment 4-§ A"Qwater table/Potentiometric Surface Map. (Indicate

inferred flow directions directly on map. Include several maps to
show the range of observed water level measurements),
Calculate minimum and maximum observed gradients in units of

feet/foot. Show on map and 1list here Plowt A aradiert rawge 2 0.0c
- Cd

0.00 !S#/F-F}?IM-P Bjmd.o'u- Feass e %(ﬂ.mogﬁgﬂ-— B. oms-f*f-/:
. = :
Attachment &H ~Calculations of average linear velocity (v) for

gi;adienta reported above, showing all assumptions. List results

here: T Ar palesdated roavce f.s; .o.‘/‘?-ﬁ‘/qr o 6‘2F’L/f{f‘.

Comments: TAt ypalues Lov perneab. /iTy aud ,gam;r'/:g Ahg et rei e
L4 L s ’

assumed. The oty 5,:‘(-.;,0.?5/';42 /ur{aﬂw /a'gr‘c Aa o “ubmytled

foa Calewlad Zprorbe Ca_'}:.aa(}f—ri{s‘ 4?H:a, 5 nanwtes £ ;‘b“ n‘:pw»j

( Ak aast A—/Jb)




Monitor Well Placement

Indicate distance(s) of upgradient/background well(s) from WMA
Flant A Mw =) s net i ..,pqrc_dn-dut Aws ys YO LFroun fonds A¥YB s Plaut B2 MA

Mw -8 were eru;mah’q qecn;mk:( iy ;ﬂd:rrt f'hrq arn et Lpiredi eat.

Are designated upgradient well(s) confirmed as upgradient (Y@?L’o
[31 TAC 335.192(a)(1)] peler Abocbw. X A3 A~

Are upgradient well placements adequate to yield san;ples
representative of background groundwater quality C;m%? [31 TAC
335. lQZ(a)(l)(A)], unaffected by WMA (Y&u"’ [31 TAC
cecable waker lecel elevz s o appansat jr“m‘{.h—
OO Bl i s i o e e e

Indicate on the site diagram (Att. f5 &hn:u:) the lateral spacing,

in feet, of downgradient/perimeter monitor wells.

see coiv
Are designated downgradient wells confirmed as downgradient (Y@g,uwm
Describe the operator's justification for lateral spacing

rlet Spr:fl[n:?l.; LA~ C{C‘Sun‘ pla_.u_. r\é',pt‘-r_t
B T

Is the lateral spacing sufficient to satisfy the performance
standard of 31 TAC 335.192(a)(2)? (Y(®). If no, explain in

Md\""‘lb\aﬁ et teor wells cora r—i’_w( e (Lo P:"MA &’*8 AL E
comments.

Indicate on map and tabulate below the distances of down gradient

wells from the edge of WMA along the direction of groundwater flow:

L c B =
\e—Plot A — Plat 77 uwf)"l
Well Hw i Vw2 w3 pw lhne s lrw G lawz|lhw el P | P2=
CYee ; 7 7e0 - / : . ’

ptgeance (V] 5o | e[ || s ws' | o | 37757
Timelyrs) (235)] 57 | ST 133 ]TOw)l ye¥ [ /79 2o/ | 75 753 |Ar=0
B 2L d VGV G73) 1 32 137 s | 5.9 | 72 o=t

#* * * > * * - i X* *

+* = = ¥* g e == =3

Calculate groundwater travel time based on v calculated above.
Assuming conservative transport, will each well detect contaminants
during the active life or post-closure care period. Indicate those

wells that will not with (*),.
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Soil Identification

Ba = Beaumont clay

Soil Characteristics
slope: 0-1%; averaye 0.34%

drainage: very slow
permeability: very slow

TEXAS WATER COMMISSION
District No.

Dixie Chemical Company
Surficial Soil Map

Attachment 4 /4 - L

TWC- 0636 (Rev, 09-01:85)



The Closure Plan/Amendment was approved by the TDWR prior to
the CME on-site inspection/evaluation. Dixie Chemical
Company (DCC) has proposed the installation of three
additional monitor wells in the Pond A and B area.
Negotiations are in progress with Southern Pacific Railroad
and Houston Lighting and Power (H L & P) to install monitor
wells in the aforementioned companies' right-of-ways (ROW).
The present monitor well system is deemed inadequate,
however, the additional monitor wells (that are pending the
ROW's contract) are necessary to address violations 1 and 2
noted above.
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- —ROYPLL R 2
s 3_____{5:

Loy ] -
Pt A B

TEXAS DEPARTMENT OF WATER RESOURCES D
- Bhait ey =
PERMIT APPL ICATION b g ety
- FOR _EJF-':_ :.:?Tf:__'_'_'“‘;—.-
INDUSTRI AL SOLID WASTE STORAGE/PROCESSING/DISPOSAL FACILITY v 4 :;

.',-r PART A - _FACI_ LITY BACKGROUND |NFORMATION

pl .canr--‘:r-‘ ‘Dixie.Chemical Company 133 iy e =2 & 47
4 '“‘*ll.ndlwdual Corporation, ory. Other Legal, Enht.y,Nam

jiﬁ;p,ﬁ&&?ess:J'- 10701 Bay L

City: PaéadenaState: Texas

STE312) ATASIRIL < E Eatr

B Aufhcrlzed Agents ;
: -‘: - g - e
. A RS = . R -‘ -ﬂ'l -rﬁ = s, e
. = J '..l:n._ i . i - a:%r-h 75 ia
L,:sﬁf_fhos :persons.or: £irms- author, ant

.2
dur'lng ~the;pruce55|ng of the~ permit appi lcahon.. Also;‘,rndicate 3
fhe capacnr:‘m Swhich” each person "may-represent the app Llcanf?

rengmeemng, gal ;. efci)ii The“person |isted first-wi I[. iy
“the. prmary»rectpaeﬁf’of coFrespondence regarding -this. app[f

S ." include the complete mailing addresses and phone numhers.q'_d N

'.";) Ralph™¥ Johnson:. . AR S f’*@s'-' » »*

< i ‘Manager Technical: Services. : g g3
s - P.0. Box 13410 i3 o :
"R * "Houston, Texas : 277019 (713] 526- 2604 ' RN

3 2) W.R. Alexander -
: - Plant Manager. . -:
.Address & Phone Humber' Above Part A

L PR

* 2. List the lI"IdIVldUﬂ| and hlslher mailing address that wull be
2 -:j“:;., ‘responsible for causmg any necessary public notices to be published
S ~in the newspaper.,_ Ty T 0 ] cerngh g o
v Name. Ra'lph V. Johnson ok

‘-.‘:ﬁa‘;‘_" oty T AT ,t‘.t-\u,-d o .\_;_-.'_'.'_-. £
._._;_ﬁs_f;a%f‘f*‘“ LTexas 7l
I "-'gjg AR AT R
Tel phone Nurnb r—«’"(713) 525 2504 i5




.3, List the applicant's authorized agent for service.

Name: Same as Applicant

Address:

R oe Sex
) zr%”Eédenl

s - SR BT
- h%?{qd.a!u Am ] z 'h Bl S mﬁ; -
By Upara?or' Identlfy the' enttty who ‘wi Il conduct faci

veare | f seme-as appl!cant, state "same-as appllcant
.\. B x L ..,'}h .'t{‘.‘j‘:. . =T

Name:

.-ai;_' Address:

S gltyy 20T

_Telephuna Number-

be AN, )-»hBJ LY

a. Privare

(1) - Corporation’

{2) Partnership: |

{3) Proprietorship

{4) Non-profit organization

AT =

=;Qﬂ‘ - b. Public

ey Federal

< _12); Military : ’
¢ Ty (3¥-State” - T e <
£ "t4)  Regional ; " : b

(51, County. .- -

* . = L E6) ”Municipaaﬁ

ther Ispec:fyl




a. Submit as an zttachment a copy of the lease for use of said
facility and/or site property, as appropriate; and

b. ldentify the facility owner. |f same as applicant in Part
A above, state."same as applicant." |If different from the
applicant, please note that the owner is required to sign the
application on page 5.

. . O P (g e & Loy e St ko b oL InL -ra
4 an R oy Ui G A e S Ty s MAE A i e T, P SRR ML , g
B ;) sp?‘?N?awe e v S : =1 T A ; rasd A1 305 g ulﬁ

Address:

Te!ephone Number.

s o Tt
B e e R

E. Type of Permit Application:
‘_‘T— =¥ ll NEW & 3 x' ) .
e "~ 2. Amendment oY (TDWR Permit Number:

t|on

Redren

':Denote your TDWR Sol:d Waste Reglstra
"none.". e St e e T

) ) 'v-;z,.lndncate (by listing the permit number(s) in the approprlate column
;o J " below) all existing or pending State and/or Federal permits : or-
. construction approvals which pertain to pollution control or-
industrial solid waste management activities conducted by your
plant or at your location. Complete each blank by enterlng the

permit number, or the date of aEpIncarlon, or "none".

Relevaﬁr Program and/or Law

Governmenf

Permit No. Agencr*

a. Texas Solid Waste Disposal Act

b. Wastewater disposal under the Texas
Water Code : ) R R T e — .

c. Underground injection under the ' Bt L

Texas Water Code

Texas Clean Air Act

: 'Reclamatlon ‘Act’: T -
g. Hazardous Waste Managemenr program
under the Resource Conservaflon and




Texas Department of Water Resources

Permit Application

Industrial Solid Waste Storage/Processing/Disposal Facility
Part A

Permit No. . Gov't. Agency
F. i
d. Texas Clean Air Act C-2363 TACB
C-2363A TACB
C-561D TACB
R-5069 TACB
C-5798 TACB
C-5798 TACB
' C-6703 TACB
C-1250 TACB

C-3870 TACB



h. UIC program under the Safe Drinking
Water Act
NPDES program under the Clean Water Act TX0005380 PR
PSD program under the Clean Air Act
Nonattainment program under the
Clean Air Act

I. Naticnal Emission Standards for
| et Hazardous Pollutants: !NESHAPSI precon-

T SO ﬁud*;rqcilqp approvag%u

m. Ocean dumplng permifs under the Marine

Protectlion Research and Sanctuaries Act
g. _predg% or fill permrfseundemﬁsectlon oy
“7E7404 of - the Clean Wa}ep.Act;-ﬁgﬁ;@‘;ﬁ-_- ..ra—v_
'o. Other talevanf environmenral permuts'

_..,._,..-'- o -__“,._J

Xy =
.

# Use!tha following acronyms for each agency as shown below:

e o 7 TDWR- = Texas Department “of- Water Resources
PN " - TACB' = Texas Alr Control Board s e 5

_ "' ='Texas Rallroad Commission
Texas Department of Health

g d'n..-. -
w_-!;;‘:;‘:wg Y

escrlp\lon of Bhsrne55¢xn@5

-—-‘l-

-1..-

;{' We manufacture spec1a1ty organ1c chem1ca]s and we perform-

Tt T ~~ custom chem1ca1 manufacture for others.
o
2. List the prihcipal'producfs and/or services which are provided =
by your plant. Please itemize by Standard Industrial Classifica- e
S Elan {SICI cudes.;_nli', — « o ¥, T ==t
1) Spec1a]ty 0rgan1c Chem1cals 2 3 2869
- '_2)--Ethy1ene G'cho]s.'. £ lw aaAg e 0 o i2BEE.

; 3) Custom Manufacture of Organlc Chem1cals 2869 !




P pALﬂH L pEbLE‘;’ , Viee pﬁf’s;d@wr Rep

{Nazme) (Title)

{Name) . ' (Title)

u- H'_", 'ﬁ;‘g‘_,qn : Lz i %J s _*.,_ " £ “’_.
erh fy urﬁ;’er' ‘penal. y__orﬁ-_aw.that‘d?ﬁave personal ly exammed and:am farn_:};

‘iar with the information submitted in this document and all attachments- R A
and that, based on my inquiry of those individuals immediately responmble
Y for_ obtalmng .the lnfor’"lahon, | believe thg_t the informahon is frue, Tt T
S AR accurate,Aand"’comp.lete‘,._ T e T AR I e vl :

m"'s'.c--r. VHE
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1. SITE BACKGROUND |NFORMATION

A. Location of Site

|. Facility Name: Dixie Chemical Company

Street Address, if available: 10701 Bay Area B]vd

_ .‘w: ST b i i m; JJ_\M "'*‘% o
;_Pasadena**Texa5m«??50? ¥7County?" Harr1s

If you checked "yes " what munlc:pallty? C1ty Of HDUSton

¢3-.Give a verbal description of the location of the facility site =~ .. ....-
w:th respect to known or- easily identifiable Iandmarksfﬂs }’_§,;z*‘

:““Located at the corner of Bay Area Blvd. and Chemical Road in -
Bayport 1ndustr1al d1str1ct Located 300 yards N w of_GCNDA 31‘\ i

2 - VR AT & B and i
. Detall fhe access routes from the nearest uU. S' or Sfafe‘nghway

;é}‘Ex1t 146 on Port Road Go Hest on Port Road to Bay Area Blvd'
;- Go West on Bay Area Blvd. to Chemical Road. Dixie Chemical’
© s atithe 1ntersect1on of Bay Area Blvd. & Chemical Road._

J§;:§5. "Submit as "Attachment A™ a United States Geologlcal Survé}f[USGSI, ~-f
TEEAIL%: 7% minute quadrangle map. Indicate on this map the Iocatlon ; :
of the site and the land use patterns of the areas W|fh|n - mxle.

- (1.6 km) of the site boundaries (e.g., residential, comme'clal
TERET “ 7= ' recreational, agricultural, undeveloped, etc.). Each area of"
i 2 “.- land use should be labeled on the map. (Note: if such,a map ool
fﬁ%?i 20 is not available, submift a substitute map such as a State Department
" of Highways and Public Transportation county map with sufficient
scale to adequately show the site location and surrounding Iand

use parterns

]

6. a. Submit as "Attachment B"™ a map indicating the boundaries

of all adjacent parcels of land, and-a list of the names and
Kz - " -~ mailing addresses of all adjacent landowners and other nearby .~ ~
landowners who might consider themselves affected by the
activities described by this application. Cross-reference
this list .to the map through.the use of appropriate:keying ;
'Jtechnlques.:JTheémap—should be a USGS map, a’ cary on—counfy:
‘seplat;” or another map: or’ drawung with a scale’ adequafe enough
“cross=referenced affecfed Iandowners fﬁﬁ?ﬁu e
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b. Indicate from what source(s) the names and addresses of persons
identified as affected were obtained.

City

County

Schoaol District
Water District,

stk Ab%f"ﬁ %’g
other™ (speci fy

nte[ .fhea gaogra-
‘ﬁ%&

Ay o v -.". A '_“"’“& -t
i;h;i'; uhtitude' 29 -

1Ee§r63“ T min dﬁrm*ﬂu
Ky o B. s the fac:llty located on Indlan lands? Check « one- |
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iegaT descrlpflon~

of“fhe entnre‘tracf
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d“fo

: a. Is any port:on of your waste management faC|I|ty site linclud—

et oA Ing proposed, act|ve, and inactive portions) subJect | £+ S

- s floodlng from adjacent or nearby surface water bod 2s under
ISk the followlng-condlrions? ;

o S
24-hr Ralnfall Event
o4 SeYEBF
- o8 . '_ B0-year

-7 s 100-year .

Are there any

s

:: 1."“"_1"\' """.E

ey
'.- v




{2) Indicate the corresponding water uses below:

{a) |Industrial uses:
Cooling water
Process water
Fire-control water

(b). " Potable ldrinkingl water

S

/Y
3
5 --!?.-

til EE_’E ‘by‘_’t he

TSNS i

#

lndustrlal uses:
Coolrnthafer
Processswater-

(y

- k -
Agrncuftural uses: v P O
Irrlgatlon water foruluvesfock food crops or_grazing:

.\_..'J a

land e 9
LiVesfock water|ng
Irrigation water for. human food crops

wo e E RS

s.re Land Use and’ Subs;dence Informatson _
' ..tuﬂuqih is, - - ¥ A S L et

Is any porflon of the overall site property ufnl:zed for
agricultural purposes?

X no A T

“.-—-n. [ S 4 S Y]

I f you checked "yes |nd|cafe the correspond:ng uses below:
(1 séraZ|ﬁg P
(2) Livestock food crop.’
(3)  Human food crop

= 1f. you- checked;no._.ml or: 434}“
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|f you checked "yes," estimate the magnitude of the greatesf
subsidence that has occurred (in units of feet).

I11. WASTES AND WASTE MANAGEMENT

A. Waste Generation and Management Activities

atiEhsAany.. hazardous n ustrial. solid.wastexlsee, Tirle~40 CodetofsEedera,
e ’&n.%,
=g 59&&afl0n5,«3a @gﬁﬂﬁéesentnyoﬁ7proposed to be“generaftedsa _you i
““lfaclllty? S ;: 2 S

ol

Y e ""answer the. follownng quesfloh.
o . : W

e R

JEvasy -r-vm i

B S IRy APt

‘Are you presenfiyhreg]sfered wlth TDWR as a 50|ld waste generator?“ 3

"Table“lITgﬁ.beiow I|sfr:3 ;ﬁl hazardous wastes andﬁ
Il mixtures contalnlng any hazardous waste which are presently
qr -proposed: to - bg generated at youF~fac:l|ry. tsee 40 CFR 26[_3j2
33), atfach|ng addlftonal coples as necessary. % : pr f .

u‘.

*ﬁﬂfﬁlf you are not regvsfered with TDWR,: enfer “NA“ for TDWR Sequence
',‘ =% 'Number and TDWR Waste Code Number), *

'For the EPA Hazard Code and EPA Hazardous Waste Numbers, see 40 CFR
o) -261.30-33. For- annual quantity, provide the amount in units of
o : ﬁ;pounds (as generatedl for each waste and/or waste mlxture.

-

& . LS

;”Please group thelllstlngs of wastes by SIC code,. |nsofar as your
yprocesses are desugnated by SIC- codlngs.

n-h.that..s:-."

§ e -

,” provide the summary
sheet shown in- Table 111-2 (Note: you must make copies of Table "I~

'-_gﬁilll—z and submrt«the completed ables as "Attachment D"l“ﬁlll
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Description Land fRat.
of Waste " Processing? Disposal {Ihsl‘:’f“‘ Process
E," . o ,’: ;“-';: g.'.'l
1) T-335 Plant "B: Resi .1ig.1110760 7.8MM ! .~.2869 i
& i o .‘f i
2) T-105 Reactor Waste - i ‘-,109480 ; 2. 4Mr-1 F3A2869 ot iany
K 5
o 3 > Rz
3) T-107 Reactor Waste | & - = g 4MM J r.zssg 0 asst e
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preparation of solld Waste for. reuse or dnsposal mcludlng the treatment or neutralization of hazardous waste so as to render such
waste nonhazardous, safer for transport, amenahle for recovery, amenable for storage, or reduced volume. The “transfer” of solid
waste for reuse or d|sposnl as used abnva, does not lncluda the nctlons of a carrier in conveying or transporting solid waste by truck
ship, plpeiine. or ot hor, i Lacth g : : :




Table |11-2 Hazardous Waste Management Facility Component Summary Sheet

Verbal Description of Waste

acul:ty componentsfused for. storage/processing/disposal qféinéaapgyg ﬁf,fié'

N

épecnfred’w&g‘eiby—entertﬁg the numben *of “such faC|ery-components by which this. waste -

o 18 managed.;,Ax

we it e

'f:r'

o - B it — TP

- =
Rig s, e g

Lagoon/and (unlined) Landfarm

- '. .“ oy
Lagoon/Pondrtllnedl : qiﬁ?aéng
.- .t_‘,'.\ 3.

.-.l"

T
e 5
tﬁﬁﬁﬁ% : M)

Bas=n (eaﬁ-hen, above—gra_
B0

i l"ﬂ .

':hen, below-grade-llnedl"

InJect|0n Welr o

[T
—_

= "';.-

Tank (surface storage}

% --'.-r]:\.
Tank lsub-surface sforage)
‘_-)"_"

Tank tsurface processing)

__‘-u 5 .'_ Sai

L TG L >

Basnn (concrete, below-grade unlnned} . Tank lsub—surface processlngl P
s .‘r'_t‘ﬁ_";:,.l' : _j- :,-' 29 _- et . L o 7 ','_:f"'-'l. T =
Basin {other} ' ] Tank (other)
Pit (lined] . Drum Storage Area (open)
Pit (unlined) a2 Drum Storage Area (enclosed)
- Incinerator Vatrach 13 - .. Drum Storage Area {other] - LEe
Open Controlted Incineration Area Z Bulk Storage Area (open)

Mlenclosedl“
L. 'un.c'E), 2
“*'{J
Landflll—lsanltaryl
."; =2 “‘_‘I;ﬂ_-:’-'r,' SR -
Landfill (Surface, openl




2. MHas the applicant at any time conducted the on-site storage,
processing, or disposal of industrial solid waste now identified
or listed as hazardous waste?

X  Yes No

| f you checked "yes," complete Table II1-3 indicating the hazard-
ous industrial solid waste management facility components which
were once_utijlized at your plant site but are no longer in service,
T bl 4 ey LN

ﬁﬂti"inﬂmﬁlw scomporient sl aALl: fac111t1gs,$af§¥§tﬂl 78
in service and detailed in Tables 111-2 and 111-4. -
If you checked "no," and if no hazardous mdusrrlai solid wasfe is..

v r,catlon.~ Otherwlse
.i-.:%zz"[’ i

TR T g

=

ﬁgg ::f“
S ingr ‘each- fac:?‘f“@componenf |ndrcated in Table 111-2" IArfachment if:
™" D) and Table III—3, complete the following Table |11-4 attachlng
additional copies as necessary. Enter the name of each facility
22 i component as 5pecbg1ed in fhe earller tables. =
Sh " .,-e‘g B s Do N

AT 3 -lee the d251gn capac:fy of each faCtllty componenf in aﬁy of the =
20 =5 units shown. - In* the case of |nact|ve facilities for which design
of the de5|gn capaC|fy JS ;

4. e rhat,.*gach facrllty éomponent should be descmﬁb,g_‘
2;your own worgs on+the llne provuded for

-“‘,} Ty

*’stored within your’ ‘site boundaries. and not removed to another site. w

A J=*#% A11 hazardous waste has been removed: to another s1te except for that
ST . _'wh'sch is nnstantaneous]y stored. - R

. .‘C?E';'--‘ s AT 5 ik g ) S _-:"‘_‘ e AT '; s I,—- 3 I’-’” e ::
'—.-;-' .;,-j_'z._s:,‘:'g. =
ot g e
o & RAEE IS
G 3 . S v .' . W

1. Submit as "Attachment E" a drawn-to-scale topographic map tor .
e - other map if a tfopographic map is unavailable) extending one 5 sy
e sz mile (and only one mile) beyond fthe property boundaries of the ;.;;1§;§-~
“EI G * ‘overall plant 51te, ‘depicting the following: *7,{§”? v Y
i .~ 7.a.._ The approxlmafe boundar ies of . the site (described |n Section -lgéggg,
1 B} and within these boundarlesr the location and boundaries™
of the areas occupied by each active, inactive, and proposed
facility component (see Tables I11-2 and 111-3 for facility

-:}-ucomponentsi Each deplcfed area should be. Iabeled fo*ldentlfr

Ll -




Table 111-3 Inactive Hazardous Industrial Solid Waste Management Facility Components

Indicate the inactive facility components which were used for storage/processing/disposa
of hazardous’ wnstes or mixtures contalnnng any hazardous waste by enterlng fhe number

Basin learthen, below-grade I|nedl

Basin .lear hen, below—grad unhined):: -
S ne” : .‘,.“.‘_‘%g‘ '?‘ s a2
‘_‘- ¥y el '::- Aoy B

Basin (concrere, above—grade'linedl'

—v-

_-."' W1

D
Drum Sforage Area topenft

- ta ;.1..1.

* A= sl

!--n_

- Drum Storage Area !enclosedl -_cg_

- Drum Storage Area {other}*?'
il 2 ; “* AL AR _-;-*i 51

.+ Bulk Storage Area

Boiler lenergy—producingl '_ Bulk Storage Area (enclosed)
4 Landfill?’-l';_-':éﬁ:itaryl RS "__"Bulk Storage Area (other)"
e Landflll {surface, open) _ . b e s Other (specify A 2 T

Landfi[l tdtherl o £ M - : : :
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b. The overall facility and all surface intake and discharge
structures;

€. All injection wells where liquids are injected underground;

d. All known monitor wells and boreholes within the property
b0undariesvof the overall plant site; and

- Abk: wel%_' g!_s'?'rothe@s%t’acéﬁ;aferfbodres-“ nd%drrnh%@

i g
= water wells"Within the map area and the purpose for which
each water well is used (e.g., domestic, livestock, agricul-

tural, |ndusfrla}, etc J. ,_:ﬁ“q' ) 5!
SR i E'v s . ; = ? i 3 > N
.Jgn:dubm:t as’ i s -
% ¥“all hazardous wasfe facall?y sfrucfures and storage, processlng,
Zand disposal’ areas,aas wel! as sites of future storage, prccesslng,

;- and disposal areas.

LT ]

- T . g

s H:.Show as "Attachment G" process flow diagrams or step-by-step word

By o ;hdescrtpflons of the _process. flow, depicflng the handtlng, collectlon,
" EyRe .-"%*"storage processmg, nd
TR el ‘ﬁév:ously llsfed

"%'Name and function of each fac:lnty compnnenf through which fhe
"'-,waste passes,

fThe ultimate disposition of all wastes {if off-site, spec1fy ‘fé'
"off-site") and waste residues.

SR




IV. INDEX OF ATTACHMENTS

List and index below all attachments to this application and indicate
if included or not included:

i Not,p
aeﬁi ncluded ™=

I11.B.1. Hazardous waste facility component D
summaryﬂshegjﬁp
‘ A

Facility boundarles and adjacent - E
. waters map

.ﬂ,h .w -

.:mldescrlpfl

w“? :§§"a _‘Other At tachmen

nts as ReqU|red

Additional generated waste list

RS L R .
. = (Table |11=1) L b Sy P
Ill.B.3iLf?ﬁ Additional hazardous waste TN SRS R R
facility components list
(Teble 111-4)
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* EXHIBIT - "A"-T0 DEED DATED MAY /2, 1971, --°

FROM FRIENDSWOOD DEVELOPMENT COMPAN‘.{ T0 DIXIE
o CHEMICAL COMPANY, INC. i

ATTACHMENT "C" ' - DEED peegp

EIGHTEEN AND ONE HUNDRED AND SIXTEEN THOUBM{S (18. ng} 8418 PACE |
ACRES QF LAND OUT OF THE DAVID HARRIS LEAGUE A-25, HARRIS
COUNTY, TEXAS, DESCRIBED AS FOLLOWS:

128-32-1 835

-envx:, COMMENCING at Rod 2081" marking the east corner of a 13.880-acre tract described

> Can in a deed from Friendswood Development Company to Dixie Chemical Company dated
Angust 29, 1967, and recorded in Volume 6869 at Page 572 of the Deed Records of
Herris County, Texas, said rod being in the northwesterly right-of-wa.y line of

.. EPay Area Boulevard, e _ s o o

w e WERES """ /

.+« 'THENCE N 62* 26' 3T B, along the northweaterly rj.ght-of-'uay line of Bay Area _

“tiewe Boulevard at 50.00 feet pass the south corner of a 120-foot wide tract referred

2" to as Tract 1 in deed to Houston lLighting & Power Company in deed recorded in

- Voluze 7146, Page 37 of the Deed Records of Harris County, Texas, continuing

.»  same bearing a total distance of 125.00 feet to a point for the southernmost

== : eest cornmer of the 120-foot wide Houston Lighting & Power Company tract;

“-FZ- THENCE N 27° 32' LO" W with a right-of-wey line of Bay Aree Boulevard, 13. 00
. feet to a point for the re-entrant cormer of the Houston Idghting & Power Com-
- pany 120-foot wide tract, said corner also being a corner or Bay Area :Bouleve.rd _

3~ THENCE N 62° 261 37" E, along said northwesterly right-of-way l:lne of Bay Area -
“ Boulevaerd at 45.00 feet pass the east corner of the 120-foot wide Houston Iight-
- ing & Power Compeany tract, continuing seme bearing a total distance of 345.00
feet to Rod 2533 marking the east corner of a 60-foot wide waste channel right-
" of-way and the PLACE OF BEGINNING of the here:ln-described tract,

.7 THERCE N 3° 19' 48" W, along the northeasterly line of sald waste channel

right-of-wvay, at 17.99 feet pass a 3—1nch galvanized iron pipe fence corner
mSt continuine tha come heawmdea =—3 -8



ATTACHMENT “C".

sum of Ten Dm.lars ($10"'00T‘arfc"c-ne:m=unu-_. i

in cash to itlpaid by DIXIE CHEMICAL COMPANY, a corporation, =
the recelpt of which 1s hereby acknowledged, has granted, sold
and conveyed, and does hereby grant, sell and convey, subject

to the reservations and exceptlions hereinafter made and the

terms and provisions hereof, unto the said DIXIE CHEMICAL
COMPANY, hereinafter called "Grantee", the following described
land and premises: i
THIRTEEN AND EIGHT HUNDRED AND EIGHTY THOUSANDTHS
{13.880) ACRES OF LAND OUT OF THE DAVID HARRIS

LEAGUE A-25, HARRIS COUNTY, TEXAS, DESCRIBED AS
FOLLOWS:

BEGINNING at Rod 2233 marking the intersection .

cg;_ E§ of' the north right-of-way line of Bay Area

45 x == Boulevard (174 feet wide) and the east right-of-
5 2% B way line of Stauffer Road (100 feet wide), said

_.‘?35';- = point being N 62° 26' 37" E 100.00 feet from Rod

= gé;‘; ol 2182 marking the southeast corner of a 6.676-acre

~afs P2 ract described as Parcel 1 in a deed from

\lzs‘-_—.__fg s Friendswood Development Company to Velsicol
é;gsg =~ Chemical Corporation dated April 3, 1967,

o) S |E§ recorded in Volume 6719 at Page 537 of the Deed

Records of Harris County, Texas;

THENCE N 27° 32' 40" W along sald east rignt-nf-
" way line of Stauffer Road 7y = -
dn The reaxsas



Table |11-2 Hazardous Waste Management Facility Component Summary Sheet

v"bai DESU.PHM uf PO T-105 Reactor Area Waste =~ -

.. ‘r; > 2869 ..- oy L _. . g i -. i ‘.“I'. -h- 2 X

-"_ Preocess [see last column in Tabre III-H

: A R TR 4“"24." TR
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RECORD OF COMMUNICATION Reference 7

TYPE: Telephone Call DATE: 1-25-90 TIME: 2:50 p.m.
" 1]
TO: Brenda Bowling FROM: Warren P. Mitchell (' 4&C fd‘ Lo 1A
Biologist FIT Biologist
Texas Parks & Wildlife ICF Technology, Inc.
Department Dallas, Texas
713-474-2811 214-744-1641
SUBJECT: The Sensitive Environments Near Taylor Bayou, Taylor Lake and
Clear Lake

SUMMARY OF COMMUNICATION

In a telephone call with Brenda Bowling of the Texas Parks and Wildlife
Department, the following information was given.

Taylor Bayou, Taylor Lake and Clear Lake do have sensitive environments. Each
are state designated areas for the protection or maintenance of aquatic life.
These areas are for the maintenance of young shrimp who stay here until they
mature and migrate to spawn in the Galveston Bay area. Therefore, these areas
are considered sensitive environments. The coastal line of Galveston Bay from
LaPorte to Seabrook is not a designated area by the state for protection of
aquatic life. This designation is usually for marshes and bayous.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

In conclusion, the three watersheds are protected by the state and are
assigned a value of 50.
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RECORD OF COMMUNICATION Reference 8

AR
TYPE: Telephone Call DATE: 1-25-90 TIME: 2:57 p.m.
TO: Steve Spencer FROM: Warren P. Mitchell (AC é:r U il
Biologist III FIT Biologist
Texas Parks and Wildlife ICF Technology, Inc.
Department Dallas, Texas
713-474-2811 214-744-1641
SUBJECT: Determination of Where the Waste Water of the District is

Dispersed from the Gulf Coast Waste Disposal Authority
SUMMARY OF COMMUNICATION

In a phone call with Steve Spencer of the Texas Parks and Wildlife Department,
the following information was given.

The Gulf Coast Waste Disposal Authority (GCWDA) receives the process waste
water from the various chemical plants in the Bayport Industrial District.

The GCWDA received a permit from the Texas Water Commission (# 01054) to treat
the process water from the various plants; this newly generated waste water is
discharged by pipeline to the Bayport Channel and into the Galveston Bay. To
the best of Mr. Spencer’s knowledge there is no release into the Taylor Bayou.
Taylor Bayou is approximately 2 - 3 feet deep.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

Concluded: The process waste water from Dixie Chemical does not go into
Taylor Bayou.
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RECORD OF COMMUNICATION Reference 9

e

TYPE: Telephone Call DATE: 1-3-90 TIME: 1:45 p.m. (AC
ofOr
TO: Marsha Allen FROM: Warren P. Mitchell NAE
Armand Bayou National Park FIT Biologist #
Pasadena, Texas ICF Technology, Inc.
713-474-2551 Dallas, Texas

214-744-1641

SUBJECT: Status of the Armand Bayou Nature Center

SUMMARY OF COMMUNICATION

In a phone call with Marsha Allen of the Armand Bayou Nature Center, the
following information was given.

The park is a private non-profit area. It has 1,600 acres of woodlands,
prairieland and some wetlands. The park contains Whitetail deer, raccoons and
migratory birds.

It was originally farmland which was later sold to Friendswood Development and
purchased by the present area’'s private owners. It has a Board of Directors;
the chairperson is Emy Robinson. The director is Jim Larabee.

It has the unique distinction as the only bayou in the state not to be dredged
or altered by man. It is part of the National Estuary Program.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

Since the bayou is part of the National Estuary Program, it can be assigned a
maximum value of 100 under sensitive environments for the air pathway.
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RECORD OF COMMUNICATION

Reference 10

TYPE: Telephone Call DATE:
TO: Don Pitts
Texas Parks and Wildlife
Department

Pasadena, Texas
713-474-2811

SUBJECT: Use of the Taylor Bayou
SUMMARY OF COMMUNICATION

In a telephone call with Don Pitts of the
the following information was given.

1-3-90 TIME: 2:50 p.m.

FROM: Warren P. Mitchell ¢.4(¢ For
FIT Biologist
ICF Technology, Inc.
Dallas, Texas
214-744-1641

Texas Parks and Wildlife Department,

The storm water canal that bisects the Dixie Chemical plant does receive
treated discharge water, approved by the Coastal Water Authority, from Dixie
Chemical. This canal is basically an intermittent ditch which flows into the
Taylor Bayou into Taylor Lake, then into Clear Lake and then into the Gulf of

Mexico.

The Taylor Bayou is a very sensitive area.

yet "trash fishing" is allowed, which are
use. Other recreation includes motorized
applications include Taylor Lake to Clear

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

Using this information, the Taylor Bayou,
concluded to be sensitive areas. The use
is discharged was confirmed.

It is a nursery area for shrimp,
the fish not used for commercial
boating, swimming and skiing. These
Lake.

Taylor Lake and Clear Lake were
of the storm water canal to where it
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RECORD OF COMMUNICATION Reference 11

TYPE: Telephone Call DATE: 1-2-90 TIME: 3:10 p.m.
L) = L“
TO: Joyce Nelson FROM: Warren P. Mitchell (+C 3-“
Chamber of Commerce FIT Biologist
Pasadena, Texas ICF Technology, Inc.
713-487-7871 Dallas, Texas

214-744-1641

SUBJECT: Nearest Homes, Schools, Parks and Surface Water Bodies in the
Pasadena Area

SUMMARY OF COMMUNICATION

In a telephone call with Joyce Nelson of the Pasadena Chamber of Commerce, the
following information was given.

The nearest school is Clear Lake High School approximately 4 miles away.

The nearest multi-family homes are in Clear Lake near the local university
approximately 4 miles away.

The nearest surface water is the Taylor Bayou. Ms. Nelson was not familiar
with the use of it. Taylor Bayou is approximately % mile from the site.

The nearest park is the Armand Bayou which is a Nature Park, located a litcle
over 2 miles from the site. It is used for recreation, canceing, etc. and has

a controlled entry.
CONCLUSIONS, ACTION TAKEN OR REQUIRED:

This information helped to determine the nearest household, park, surface
water and the nearest school in the 4 mile radius of Dixie Chemical.

'r.'1!.
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RECORD OF COMMUNICATION Reference 12

TYPE: Telephone Call DATE: 12-29-89 TIME: 10:20 a.m.
TO: Caroline Watkins FROM: Warren P. Mitchell (4¢ or G 4il.
Personnel Department FIT Biologist
Dixie Chemical Company ICF Technology, Inc.
Pasadena, Texas Dallas, Texas
214-474-3271 214-744-1641
SUBJECT: The Number of Employees at Dixie Chemical Company

SUMMARY OF COMMUNICATION

In a telephone conversation with Caroline Watkins of Dixie Chemical Company
the following information was given.

The total number of people employed at the Bayport Plant for Dixie Chemical is
130 people. This figure includes management and is current.
CONCLUSIONS, ACTION TAKEN OR REQUIRED:

The total number of employees at Dixie Chemical was determined to be 130.
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RECORD OF COMMUNICATION Reference 15

TYPE: Telephone Call DATE: 5-2-90 TIME: 10:40 a.m.
TO: Will Moberly FROM: Pam Fetzer (AC ﬂf’ £F
Biologist FIT Geologist v
Texas Parks and Wildlife ICF Technology, Inc.
Department Dallas, Texas
Clear Lake City Water 214-744-1641

Authority

713-474-2811

SUBJECT: Public Water Source for Clear Lake City
SUMMARY OF COMMUNICATION

Mr. Moberly said that they purchase the majority of their water from Houston
(Lake Houston). They service 42,000 people with 90% surface water and 10%
ground water. They have six wells that are screened in the Lower Chicot
Aquifer. The well locations are as follows:

1) 17507 El1 Camino Real . . . . . . . south end of town

2) 600 Eldorado . . . . . . . . . . . east end of town off Highway 3
3) 4231 Manor Field . . <« . . . . Clear Lake forest

4) 1600 Diane (golf course) . . . . . Taylor Lake, south of town

S) 900 Barry Boulevard . . . . . . . south of Well #2 off Highway 3
6) 1700 Racida (golf course) . . . . . weast of Well {#4 (irrigation)

The wells are screened at 200 to 300 feet. The static water level is : 190
feet. The water is used to supplement the surface water, particularly when

the demand is high.
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash (-) represents zero or rounds to zero. Estimates are consistent with special censusss since 1980. Corrections to 1980 census counts
are not included. See text conceming rounding and average population per

<o datt v VIR
e

Average
popuiation per
Households household Population
State and county Juy 1,
Juy1,|  Apl1,| Change, 198085 | “yogs | Apdi1,|  July1,[  Apdl1,| Ohange, 188085
1985 1980 (estl- 1980 1985 1980

(estimate) | (census) | Number | Percent | mate) | (census) | (estimate) (census) Number | Percent
6,800 6,587 200 3.0 3.22 3.25 23,800 22,862 800 3.9
2,900 3,607 -700| -20.1 3.14 3.18 9,100 11,406 -2,300 -20.5
5,500 4,658 900 18.3| 2.48 2.69 13,700 12,557 1,200 9.3
692,100| 544,759 | 147,300 27.0 2.58 2.73| 1,816,700 1,508,052 307,600 20.4
28,300 21,110 7,200 34.0| 2.5 2.83 71,600 55,8685 15,700 28.1
18,700 18,301 1,400 78| 3.58 3.69 70,700 67,629 3,100 4.5
230,500 195,459| 35,000 17.9 2.47 2.68 585,000 531,443 53,500 10.1
33,100 28,411 4,700 16.4 2.85 3.08 98,000 980,918 7,100 7.8
6,600 5,999 600 10.0 3.38 3.40 22,400 20,459 1,800 9.4
34,100 26,599 7,500 28.3| 2.38 2.50 83,400 68,145 15,300 22.4
28,600 25,1890 3,400 13.6 2.87 2.98 84,800 77,997 6,800 8.7
876,000| B816,065| 60,000 7.3| 2.64 2.74 | 2,360,000 | 2,288,435 73,000 3.2
9,100 8,908 200 1.8 2.56 2.68 23,500 24,175 €00 2.7
9,700 9,061 700 7.4 2.7 2.90 26,700 26,538 200 0.8
12,600 11,181 1,500 1341 2.33 2.43 29,800 27,409 2,400 8.7
32,800 28,622 4,200 148| 2.59 2.68 86,700 78,115 8,600 11.0
11,100 9,781 1,300 13.1 2.47 2.63 27,700 28,067 1,700 6.4
5,000 5,040 - 0.5 2.62 2.69 13,400 13,803 400 -3.1
2,200 2121 100 39| 2.68 2.76 6,100 8.079 100 0.8
7,300 6.431 200 139| 2.4 2.51 17,700 16,203 1,500 9.4
6,100 5,993 100 1.1 2.88 2.96 17,500 17,793 =300 -1.8
8,200 8,134 100 1.3| 253 2.59 22,800 23,326 -500 -2.2
Cay ...... PR ey o SO £ 8,000 7911 100 09| 2.44 2.58 19,700 20,616 -800 4.4
Clebume ........ e g G AT 7,600 6,405 1,100 17.9| 2.52 2.62 18,200 16,909 2,200 13.3
Cleveland. ........civvnee . 2,800 2,769 100 20| 2.85 2.82 8,100 7.868 200 3.2
Columbia......... G PRI 10,000 9,535 500 53| 2.61 2.69 27,200 26,644 600 2.2
CONWEY .« ¢ vosssrsonnnnseas 6,900 6,800 100 1.4| 2.76 2.83 19,300 19,505 -200 -1.2
Craighead ...........c0nnn 23,600 22,334 1,300 57| 2.57 2.70 63,100 63,239 -100 0.2
Crawford . .coisscvsnsnsss 14,600 12,566 2,000 159 2.76 2.90 40,600 36,892 3,700 10.1
Crittenden .. .oeveverueenns 16,400 15,701 700 4.2| 3.05 3.14 50,200 49,499 700 1.4
7,000 6,631 300 53| 2.90 3.04 20,500 20,434 100 0.5
3,800 3,735 - 05| 2.74 2.77 10,500 10,515 -100 0.8
6,700 6,640 - 0.4| 2.89 2.95 19,600 19,760 -300 1.4
6,400 6,200 200 40| 2.70 2.78 18,200 17,910 200 1.4
18,200 15,489 2,700 17.3( 2.64 2.76 51,300 46,192 5,200 11.2
5,700 5,164 500 9.8 2.63 2.74 15,500 14,705 800 53
4,000 3,765 200 56| 2.5 2.62 10,300 9,975 300 31
31,300 28,171 3,200 11.2( 2.33 2.45 74,600 70,531 4,100 5.8
4,800 4,504 300 72| 273 2.86 13,300 13,008 300 2.0
11,800 11,228 500 4.7 2.66 2.7 31,500 30,744 800 2.6
8,600 8,578 100 0.7 2.67 2.73 23,300 23,635 -300 1.4
10,100 9,683 500 46| 2.67 2.75 27,300 26,818 400 1.7
4,900 4,818 100 1.4 27 2.73 13,500 13,459 100 0.5
11,600 10,901 700 68| 272 2.72 32,100 30,147 2,000 6.6
4,400 4,284 100 3.0 2.45 2.48 11,000 10,768 200 1.8
7.900 7,786 100 1.6| 2.64 2.75 21,100 21,646 600 -2.6
31,700 30,588 1,100 35| 275 2.87 90,200 90,718 -500 0.5
6,900 6,395 500 7.2 2.63 2.66 18,400 17,423 1,000 58
3,600 3,587 - 08| 275 2.82 9,900 10,213 -300 -3.2
7,100 6,797 300 50| 2.52 2.66 18,300 18,447 -200 -1.0
5,300 4,942 400 82| 283 an 15,300 15,539 -200 1.5
3,800 3918 -100 -25| 2.92 2.97 13,100 13,369 -200 1.7
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Table 1. Estimates of Househaolds, for Counties: July 1, 1985—Continued
(A dash (-) ::gjesms zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts ‘
are not incl . See text conceming rounding and average population per housshold)
Average
population per
Households household Population
State and county July 1,
July1,|  April 1, | Change, 1980-85 | 4955 Apri 1, July1,|  Aprl1,| ©hange, 1980-85
1985 1980 (esti- 1980 1985 1980
(estimate) (census) | Number| Percent | mate) | (census) | (estimate) {census) Number | Percent

Aransas —Continued
Little River.......... AL 5,000 4,735 300 63| 2.79 2.92 14,200 13,952 200 1.7
LOORIT: s awime s wasss 7,500 7,059 500 6.5| 2.67 2.75 20,800 20,144 700 3.4
Lonoke............ s 13,000 11,408 1,600 13.6| 2.83 2.98 37.300 34,518 2,800 B.1
Madison.,......covvvvnnnn 4,400 4,094 300 66| 2.72 2.76 11,900 11,373 600 4.8
Mamon ....ooineiiiiiiinns 4,700 4,311 400 B.5| 2.63 2.61 12,400 11,334 1,100 9.3
Miller.. .....c..un. P 14,300 13,476 900 6.4 267 2.77 38,700 37,766 1,000 2.6
Mississippi.....covvniniin 20,600 19,757 200 4.4 2.80 2.95 58,800 59,517 =700 -1.2
PADHIT. oz 2 s o 4,900 4,920 - 0.7 267 2.83 13,100 14,0 52 -900 6.5
Montgomery .. .......... = 3,000 2,922 100 3.0| 2.61 2.64 7.900 7,771 100 1.8
Nevada,......ooeeviinnnns 3,900 3,980 -100 -2.0| 275 2.74 10,900 11,097 -200 -1.5
4T R ot . 2,900 2,718 200 7.9 2.76 2.84 8,100 7.756 400 50
Ouachita «.:cuiviacniviis 12,400 11,198 1,200 10.4 2.68 2.70 33,500 30,541 2,900 9.6
PRI i L v swiniins $iaa 2,900 2,564 300 128 2.69 2,82 7,800 7,266 600 7.6
2o 117 T 11,400 11,434 - -0.3 2.93 3.01 33,600 34,772 -1,100 -3.3
Pke......... SRR 3,500 3,838 100 26 2.54 2.67 10,100 10,373 -200 -2.2
Poinsett ........ovvinennns 9,800 9,465 300 3.2| 265 2.84 26,000 27,032 -1,000 -3.6
POk, et asnbiibe 6,600 6,318 300 5.2 2.57 2,67 17,300 17,007 300 1.5
Pope...... T e N s 15,500 13,615 1,900 13.6| 2.66 2.76 42,600 39,021 3,500 9.1
PYAINE: s slisicsinan saaa’s 3,700 3,658 - 01 2.74 2.77 10,000 10,140 -100 -1.1
Puolaskl ;. ccisiisnasianaie; 134,200 124,516 9,700 7.8 2.58 2.68 353,700 340,613 13,100 3.8 .
Randolph...oovivvvnannn 6,000 6,079 -100 09| 276 2.75 16,700 16,834 -100 0.8
21 T o A P 10,600 9,930 700 68| 294 3.09 31,400 30,858 500 1.7
SHIDE i vaisivininia iy 19,500 17,572 2,000 11.2| 2.82 2.93 56,700 53,161 3,600 6.7
SO savmvnnniasiine e e 3,900 3,534 300 98| 2.60 2.72 10,200 9,685 500 5.0
T o S | e 3,400 3,257 100 4.0| 2.60 2.70 8,900 8,847 - 0.2
Sebastian...........ocvun. 38,400 35,803 2,600 7.2 2.53 2.62 98,600 95,172 3,400 3.6
SEVIBE i iwivie nqwni s s ans 5,300 5,057 300 5.0 2.67 2,75 14,400 14,060 300 2.1
SPRIEY s bk vid b a3t SR T mnebis 6,100 5.642 500 9.0 2.49 2.58 15,400 14,607 800 5.5
SAONE s 5 wresismoninsn Lus 3,800 3,280 600 17.2| 2.54 2.73 9,800 9,022 BOO B.9
UNION i v v vrsessasimases 19,000 18,080 900 52| 2.56 2.65 49,300 48,573 700 1.5
VanBuren........oovvuunn 5,900 5,018 800 168 2.53 2.65 14,900 13,357 1,500 11.3
Washington. .........cou.n 40,000 36,072 3,800 109| 2.52 2.63 105,700 100,494 5,200 5.1
W e 18,800 17,423 1,400 79| 2.66 2.76 52,300 50,835 1,500 2.9
Woodnuff . ...c.oonnneinnnn 4,000 4,014 - -1.1| 2.67 2.78 10,700 11,222 -500 -4.8
Yol oo snwiisasiimasis 6,600 6,219 400 6.5 2.61 2.70 17,600 17,026 600 3.3

Calfomia. ...ccuenernnns 9,616,000 (8,629,866 | 987,000 11.4( 267 2,68 | 26,358,000| 23,667,902| 2,690,000 11.4
Alameda. ., ovvvivninn 463,100 426,092| 37,000 8.7| 2.50 2,53 | 1,1984,900( 1,105,379 89,500 8.1
AIOINB. 2 i i s s 400 386 100 155 2.62 2.84 1,200 1,097 100 7.9
Amador ...vviiiinniiirnin, 9,100 7,468 1,600 218| 2.45 2.49 23,200 19,314 3,900 20.1
BUI B £ oo v RS : 64,700 56,904 7,800 13.7 2.44 2.46 162,400 143,851 18,600 12.9
Calaveras...........,ce0nn 10,400 8,004 2,400 30.4 2.50 2.54 26,600 20,710 5,900 28.3
COWIEN o vciiniinon mosaiats 5,300 4,690 600 123 2.74 2.69 14,600 12,791 1,800 14.0
Contra Costa.............. 267,400 241,534| 25,900 10.7| 2.64 2.69 715,200 656,380 58,800 9.0
DelNofe.......covvvunenn 7,100 6,791 300 44| 2.59 2.64 18,700 18,217 400 2.4
BDorado............00nne 39,900 32,505 7,400 228 2.59 2.62 103,200 85,812 18,100 211
ETBEOKE (.0 0 264 8kl oot i 198,400 178,506| 19,900 1.1 2.85 2.83 576,000 514,621 61,400 1.9
E7(. 51 ¢ R P 8,300 7.707 600 77| 2.74 2.75 23,000 21,350 1,600 7.6
Humboldt, . .....ocvvinnn 42,700 41,565 1,100 26| 256 2.55 111,900 108,514 3,400 3.1
Imperial ......co0vviiiinnn 32,700 2B,157 4,500 16.0 3.21 3.24 105,800 92,110 13,700 14.9
Inyo....... R A - 7,500 7.214 300 4.0| 2.40 2.45 18,200 17,895 300 1.8
Kem .....oooovniviiaane.| 162,900 139,811 23,100 16.5| 2.88 2.82 479,600 403,089 76,500 19.0
162~ PR e 26,400 23,499 2,900 12,5 3.10 3.04 84,300 73,738 11,200 15.1 .
1 e —— YA 19,700 15,192 4,500 29.9 2.39 2.36 47,700 36,366 11,300 31.2
L T R 7,900 7,400 500 7.3 2.74 2.70 24,300 21,661 2,700 12.4
los Angeles .............. 2,920,000(2,730,469 | 189,500 69| 273 2.69| B,130,800| 7,477,503| 653,300 B.7
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Ta.tie 1. Estimlas of Households, for Counties: July 1, 1985—Continued
esents zero Of rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 censua courts

lra nnt | . Ses taxt conceming rounding and average population par household)
Average
popuiation per
Households household Population
State and county July 1,
Juy1,| Apeil1, | Ghange, 198085 | 4985 Aprl 1, July1,|  Apdi1,| ©Ohange, 198085
1985 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number | Percent | mate) | (census) [  (estimate) (census) Number| Percent

Kertucky —Continusd
Meades ........ 5. dontaradicd 55 7,200 7.165 100 0.8 3.20 3.18 23,200 22,854 300 1.4
Menides ..... 1,800 1,670 100 6.6 2.92 3.02 5,300 5117 100 2.9
Mercer ......... R e 6,900 6,810 100 1.4 2.65 2.77 19,100 19,011 - 0.2
Metcalfe. ......... eI 3,500 3,267 200 6.3 2.81 2.88 9,800 9,484 400 a.7
Monmed.,...ceonniaasss i 4,600 4,418 200 4.8 2.61 2.77 12,200 12,353 -100 -1.0
Montgomeny .......«. s 7,200 6,884 300 4.1 2.84 2.89 20,500 20,046 500 25
Morgan........ PP L . 4,100 3,996 100 1.8 2.93 2.99 12,000 12,103 -100 0.4
Muhlenberg.......... Casi 11,700 11,120 600 55 2.66 2.83 32,000 32,238 -300 0.8
Nelson .......... R 9,700 B,650 1,100 12.1 2.97 3.13 29,300 27,584 1,800 6.4
Nichalas, . .. conavsvasvas £ 2,700 2,597 100 2.7 2.67 2.73 7,200 7,157 - 0.2
'S RPN S EE cui 7,700 7,585 100 1.8| 276 2.83 21,600 21,765 -200 0.8
Oldham .......... PR . 8,700 8,026 700 B.9 3.09 3.15 29,800 27,795 2,000 7.2
Owen......... FRAR ~ 3.400 3,193 200 6.1 2.75 2.77 9,400 8,924 500 5.3
OWBleY. .. coovvimiinananes 1,900 1,890 - 0.9 2.91 3.02 5,600 5,709 -100 -2.5
Pendleton......... P 3,700 3,734 -100 -1.3| 2.95 2.92 10,900 10,989 4 0.4
POITY s cavoansnnme y b YR 11,500 10,573 1,000 9.1 3.00 3.17 34,800 33,763 1,000 3.1
PR civiavivspis Pt . 27,500 26,393 1,100 4.2 3.00 3.06 83,000 81,123 1,800 2.3
Powell ........... caw e 3,900 3,518 400 10.6 3.04 3.12 12,000 11,101 800 7.8
Pulaski ....... RS e i 17,800 16,126 1,700 10.3 2.68 2.79 48,600 45,803 2,800 6.2
Robertson ....... a B R G 800 808 - -1.4 2.83 2.80 2,300 2,265 - 0.4
Rockcastl®.......covvennns 5,200 4,729 500 10.6 2.78 2.94 14,600 13,973 600 4.5
Row an i sore gl TOTE] 6,400 5,952 500 8.0 2.60 2.72 19,300 19,049 200 1.2
Russell ......coovavvnns aes 5,500 4,935 600 11.6 2.71 2.76 15,000 13,708 1,300 9.7
Scott......... AT PR N 7,700 7,268 400 55 2.74 2.86 21,900 21,813 100 0.5
Shelby ......cconvne s 8,500 7,859 600 76| 274 2.86 24,000 23,328 600 2.8
SImpson.....oensciasiis e 5,500 5,224 200 4.6 2.74 2.79 15,100 14,673 400 2.8
Spencef.....ciqeus D 2,200 2,026 200 10.5 2.76 2.93 6,200 5,929 200 4.1
Taylor........... AN i 8,100 7,559 500 6.7 2.68 2.74 22,000 21,178 800 3.9
Yoo oo sunvvig Sh 3,900 4,133 300 67| 278 2.85 10,800 11,874 -1,000 8.8
THOE s ooy st RhiTe Fat 3,600 3,360 300 8.2 2.63 2.75 9,700 9,384 300 3.4
Trhmble. | cavanmessovan 2,200 2,124 - 1.9 2.84 2.91 6,200 6,253 - 0.6
1777 1, PR TR v i 5,800 5,399 400 8.1 2.64 2.86 17.800 17,821 0.2
WAMeN ., . . cvvnvirinnnns "l 30,100 24,833 5,200 211 2.59 2.67 82,000 71,828 10,200 14.2
Washington. ..... IS e 3,400 3,482 -100 -2.8 2.96 3.02 10,300 10,764 -500 4.7
Wayne........... PRI 6,100 5,817 300 5.1 2.86 2.90 17,700 17,022 700 3.8
Webster. ....... PP e 5,600 5,415 200 3.2 2.63 2.71 14,500 14,832 - 0.3
Whitley. ........... - . 12,600 11,338 1,300 11.0 2.74 2.86 35,500 33,396 2,100 6.4
WOBR: (s suiervamaiasis i 2,500 2,282 200 10.6| 2.76 2.89 7.100 6,698 400 5.7
Woodford .....coeensnes s 6,700 5,947 800 129 2.73 2.93 18,700 17.778 900 5.2

Louisiana ..... vewemsesss|1,557,000|1,411,788| 145,000 10.3 2.82 2.91| 4,486,000 | 4,205,900 280,000 6.7
Acadia Parish .......... a3 19,400 18,117 1,300 7.0 3.04 3.08 59,800 56,427 3,100 5.6
Allen Panish.......... Seday 7,500 7,272 200 33 2.84 2.82 21,500 21,390 100 0.6
Ascension Parish ........ - 18,800 15,494 3,300 211 3.07 3.21 58,000 50,068 7,500 15.8
Assumption Parish, ..... ha 7,200 6,479 800 11.7| 3.24 3.41 23,500 22,084 1,400 6.3
Avoyelles Parish. .. ........ 14,400 13,544 900 6.6 2.93 2.99 43,200 41,393 1,900 4.5
Beauregard Panish ......... 10,700 9,507 1,200 12.3 2.94 3.01 32,500 29,692 2,900 9.6
Bienwille Parish .. ... ST 6,100 5,849 300 4.3 2.74 2.79 16,800 16,387 400 25
Bossier Parish.....oovuve .3 31,200 26,677 4,500 16.8 2.82 2.94 90,500 80,721 9,800 12.2
Caddo Parish......... .....| 100,800 90,714 10,100 11.1 2.66 2.75 272,100 252,358 19,700 7.8
Calcasieu Parish...... xsleipn 60,200 56,385 3,800 6.7 2.85 2.93 174,300 167,223 7.000 4.2
Caldweil Parish...... e 4,100 3,881 200 4.7 2.76 2.73 11,400 10,761 600 5.8
Cameron Parish . .......... 3,200 3,020 200 6.5 3.07 3.09 9,900 9,336 600 5.9
Catahoula Parish ........ a 4,200 4,085 100 2.4 3.01 2.97 12,700 12,287 500 3.7
Claiborne Panish . ......vves 6,400 6,105 300 5.5 2.75 2.78 18,400 17,095 1,300 7.8
Concordia Parish .....v000e 8,100 7.578 500 6.7 2.9 3.01 23,700 22,981 700 3.2
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash () represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
are not hdugd See text conceming rounding and average population per housahold)
Average
population per
Households household Fopulation
State and county July 1,
Juiy 1, Aprl 1, Change, 1980-85 1985 Apdl 1, July 1, Apil 1, Change, 198085
1985 1980 (essti- 1880 1985 1980
(estimate) | (census) | - Number | Percent | mate) | (census) | (estimate) (census) Number| Percent

Louisiana —Continusd
De Soto Parish ....... . 9,900 8,956 200 10.0( 2.78 2.85 27,600 25,727 1,800 7.3
East Baton Rouge Parish ... | 138,200| 124,346| 13,800 11.2] 275 2.84 392,300 366,191 26,100 7.1
East Carroll Parish . ........ 3,500 3,615 -100 -1.9 3.12 3.20 11,200 11,772 -500 4.5
East Feliciana Parish ....... 5,700 5,078 600 11.5 3.21 3.29 20,400 19,015 1,400 7.4
Evangeline Parish.......... 12,100 11,249 800 7.3 2.89 2.94 35,300 33,343 1,900 57
Franklin Parish ......... i 8,200 8,075 200 1.9 2.90 2.94 24,300 24,141 100 0.6
Grant Parish ....ccaninnens 6,100 5770 400 6.5 2.92 2.87 18,100 16,703 1,400 8.2
Iberia Parish. ., ......... wEe 22,200 19,915 2,300 11.6 3.07 3.18 68,600 63,752 4,900 7.6
Iberville Parish. ............ 10,200 9,634 600 5.9 3.10 3.22 33,400 32,159 1,300 4.0
Jackson Partsh ,........... 6,300 6,101 200 2.7 2.80 2,79 17,800 17,321 500 29
Jefferson Parish, .. .. ...s..| 173,700| 155,685( 18,100 11.6| 2.74 2.90 478,500 454,592 23,900 5.3
Jefferson Davis Parish ..... 11,300 10,352 900 B.3| 283 3.06 33,300 32,168 1,200 3.6
Lafayette Parish........... 59,900 50,330 9,500 18.9| 2.79 2.90 171,000 150,017 21,000 14.0
Lafourche Parsh. .......... 28,000 25,391 2,600 10.4| 3.07 3.19 87,500 82,483 5,000 6.1
LaSalleParish ...........- 6,400 6,069 300 52| 268 2.78 17,300 17.004 300 1.6
Uncoln Parish . .......c0ua0 13,800 12,280 1,700 13.5| 2.58 2.69 42,400 39,763 2,700 6.8
Livingston Parish .......... 23,000 18,462 4,600 24.7| 3.05 3.13 71,600 58,806 12,800 21.7
Mackson Parish...... e e 5,300 5191 100 1.8 2.90 3.04 15,600 15,975 -400 -2.7
Morehouse Parish ......... 12,600 11,611 1,000 8.8| 2.86 2.85 36,800 34,803 2,000 5.6
Natchitoches Parish........ 13,700 13,257 500 37| 278 2.84 39,900 39,863 100 0.2
Orleans Parish. ....... .....| 212,800 206,435 6,300 3.1 2.56 2.63 559,000 557,515 1,500 0.3
Ouachita Parish dioconm 51,000 47,322 3,700 78| 273 2.84 144,300 139,241 5,000 3.6
Paguemines Parsh ...... 8,200 7.750 400 55| 3.17 3.27 26,600 26,049 600 23
Poirte Coupee Parish . ..... 8,200 7,703 500 63| 3.05 312 25,000 24,045 900 39
Rapides Parish ....,....00n 48,200 44,759 3,400 76| 276 2.89 139,200 135,282 3,900 29
Red River Parsh........... 3,600 3,514 100 3.2 297 2.93 10,900 10,433 500 46
Richland Parish.....ovaveee 8,100 7,222 8300 12.7| 2.80 3.00 23,400 22,187 1,200 56
Sabine Parish . ... . 9,800 8,916 800 95| 2.78 2.81 27,400 25,280 2,100 B.2
St. Bemard Parish ......... 23,100 20,591 2,500 12.2| 2.94 3.10 68,300 64,097 4,200 6.5
St. Charles Parish....... 13,800 11,487 2,300 20.0| 3.08 3.22 42,700 37.259 5,400 14.6
St. Helena Parish,....... o 3,400 3,072 400 11.7]| 3.05 3.20 10,500 9,827 600 6.4
St. James Parish ......... . 6,500 6,046 500 79| 3.42 3.54 22,400 21,495 900 4.3
St. John the Baptist Parish . 12,200 9,305 2,900 308| 331 3.42 40,500 31,924 8,500 26.8
St. Landry Parish,....... . 29,000 26,823 2,200 B.2| 3.03 an 88,600 84,128 4,400 53
St. Martin Parish .......... 14,400 12,173 2,200 18.3 3.15 3.29 45,600 40,214 5,400 13.3
St. Mary Parish. . .......... 21,000 20,040 1,000 50| 3.05 3.18 64,700 64,253 400 0.7
St. Tammany Parish ....... 46,800 35,695 11,100 3141 2.97 3.06 140,800 110,869 30,000 27.0
Tangpahoa Parish......... 30,500 25,963 4,500 17.4 2.89 2.99 91,000 80,698 10,300 127
Tensas Parsh.....ocovveee 2,900 2,938 -100 -25 2.94 2.88 8,500 8,525 -100 0.6
Terrebonne Parish ..... vk 33,200 29,285 3,900 13.3 3.05 3.21 101,600 94,393 7,200 7.6
Union Parish ....... SREviaes 7,700 7.231 500 66| 2.89 2.89 22,600 21,167 1,400 6.7
Vermilion Parish...... R 18,300 16,170 2,100 13.3| 288 298 53,200 48,458 4,700 9.8
Vemon Parish...... vaan b 17,700 15,465 2,300 146| 294 3.00 60,300 53.475 6,800 12.7
Washington Parish. ...... 16,700 15,359 1,300 8.3 2.77 2.85 47,500 44,207 3,300 75
Webster Parish.,.......... 17,100 15,602 1,400 8.9 2.62 2.73 45,700 43,631 2,100 4.8
West Baton Rouge Parish. . . 6,600 5,800 80O 14.6 3.13 3.28 20,900 19,086 1,800 9.5
West Carroll Parish ........ 4,800 4,486 300 58| 275 2.85 13,200 12,922 300 2.
West Feliciana Parish ....... 2,500 2313 200 79| 3.25 3.18 13,600 12,186 1,400 11.6
Winn Parsh.......coe0iies 6,100 6,058 100 1.3 2.76 2.81 17,200 17,253 -100 0.6

Main®..................| 432,000 395,184| 36,000 9.2]| 2.61 2.75| 1,166,000 | 1,124,660 41,000 3.6
Androscoggin., ...ouvraraes 37,200 35,233 2,000 56 2.61 2,73 100,900 99,657 1,200 1.2
AroOStOOK . .vvvvvnnnnanans 30,500 29,345 1,200 40| 2.81 3.00 88,600 91,331 -2,700 -3.0
Cumberiand. . P 87,200 78,704 8,500 10.8 2.51 2.65 226,400 215,789 10,600 4.9
1yt T A p— 10,500 9,424 1,100 11.7 2.69 2.77 28,300 27,098 2,200 B.1
HANCOM. . o v issmsrsunns 16,800 15,442 1,400 9.0| 251 2.62 43,600 41,781 1,800 4.3
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eserns zam or rounds to zero. Estimates are consistent with special censuses since 1980. Comections to 1980 census counts
am not w& ext conceming rounding and average population per househoid)

Average
population per
Households household Population
State and county Jw 1,
July 1, Aprl 1, m, 1980-85 1985 | Apil 1, July 1, April 1, Change, 1980-85
1985 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number| Percent| mate) | (census)| (estimate) (census) Number | Percent
New Jersey—Continued
DA o savansinabsins 310,800| 300,410| 10,400 34| 2.68 2.79 839,900 845,385 -5,500 0.7
Burlington ................| 126,600 114,880 11,700 10.2| 2.86 3.01 379,800 362,542 17,300 4.8
Camden.......... TPt 175,300 162,508 ( 12,800 79| 276 2.88 487,200 471,650 15,500 3.3
Cape May ......... AT 37,100 32,347 4,700 146| 2.37 2.47 90,300 82,266 8,000 9.7
Cumberand. .......co000e. 47,400 44,287 3,100 4 2.75 2.91 134,800 132,866 2,000 1.5
ESB0X o s oivonvavamssssisnas 307,300| 300,303 7.000 231 271 2.79 843,300 B51,116 -7,200 -0.8
Gloucester............ s 71,200 65,129 6,100 9.4 2.89 3.03 208,400 199,917 8,400 4.2
g Ve o) 1 U 215,500| 207,857 7,700 3.7| 256 2.65 557,000 556,972 100 -
Humerdon ..........ccoeeus 31,700 28,515 3,100 11.0 2.87 2.98 93,600 87,361 6,200 |
MEBeer . vo viasiiaiss .....| 115,000| 105819 9,200 87| 2.62 2.77 317,300 307,863 9,500 3.1
Middlesex .......... ey 218,500| 196,708| 21,800 11:1 2.77 2.93 626,800 595,893 30,900 5.2
Monmowth. .......cvveuanns 189,800 170,130 19,700 116| 275 2.90 531,800 503,173 28,700 5.7
Morris..... R S SN 142,700 131,820 10,900 B3| 2.86 3.02 417,700 407,630 10,100 25
EROAN L, 5. o s 32 syt 149,900| 128,304 | 21,600 16.8| 2.52 2.67 380,800 346,038 34,700 10.0
PasSBEIC. .. coainninisaswancs 164,600 153,463 11,200 7.3 2.74 2.87 459,700 447,585 12,100 2.7
[T 7 | PO E R R vEs 23,200 22,330 800 40| 2.78 2.86 65,400 64,676 800 1.2
Somerset........coeisiia0 73,200 67,368 5,900 B.7| 2.81 2.95 210,800 203,129 7,600 as
DUBSEE o s vk sicinnrmnrrstsss 41,400 37.221 4,200 11.2 2.88 3.08 121,000 116,119 4,900 4.2
Union ........ RS Pt 184,900 177,973 6,900 3.9 2.7 2.81 505,800 504,094 1,700 0.3
WARITON, o s vossapnsspaibii 31,300 29,406 1,900 6.4 2.70 2.83 85,600 84,429 1,100 1.3
New Medco ............| 510,000| 441,466| 68,000 15.4| 2.80 2.90| 1,451,000| 1,302,894 148,000 11.4
Bernalillo . ..ovvnininniiaan. 174,400 151,037 | 23,300 154| 2.63 2.74 464,400 419,700 44,700 10.7
CBIION o5 € rnsmvrwagiid v i 1,000 960 - 0.5 2.77 2.78 2,700 2,720 - -0.9
Chaves......... T 20,700 18,194 2,500 13.9| 2.65 2,73 56,100 51,103 5,000 9.9
GIBOU ¢ iiicasv i e5a spsns 7,100 8,938 -1,900| -21.0| 3.30 3.39 23,600 30,347 6,800 -22.4
COHEY ) s p e omind g PP R 5,200 4,901 300 54| 268 2.73 14,200 13,667 500 3.5
CAMTY «yvpsnicssvmaiiessnss 15,800 14,4139 1,300 9.2 2.65 2.82 43,000 42,019 1,000 2.4
DO PAE. i iicciaaipymerss 1,000 989 - 07| 2.39 2.44 2,400 2,454 - -1.4
DON8 AN 5y scnsspsssvisid 38,300 30,402 7,900 259| 3.00 3.05 118,700 96,340 22,300 23.2
BAY i ninessauivnnrenis 18,300 16,669 1,600 9.8| 2.81 2.85 51,900 47,855 4,100 8.5
G i iciivinmrgayeis 9,200 8,586 600 6.9| 2.88 2.99 27,000 26,204 800 2.9
Guadalup@.........conenes 1,500 1,498 - -1.1 3.00 3.00 4,400 4,496 -100 -1.3
HAREDE o 5o rcamane vosinnie 400 412 -] <124 2.69 2.65 1,000 1,080 -100 -10.6
HidRlET s svvsiiiinainn wiva 2,100 1,905 200 10.4( 2.96 3.13 6,300 6,049 300 4.3
T T BT 21,800 18,947 2,900 153 2.95 2.94 64,800 55,993 8,800 15.8
Lincoln....... PR A 5,500 4,108 1,400 331 2.48 2.63 13,800 10,997 2,800 25.7
Los Alamos......... & 6,800 6.283 600 88| 263 2.80 18,000 17,599 400 2.1
BT P T S g B 6,700 5,557 1,100 20.5| 2.60 2.78 17,600 15,585 2,000 12.8
Mckinley . ...ooivveviannnn 17,900 15,078 2,900 19.0( 3.57 3.73 64,300 56,449 7,900 14.0
MO i iswamss vuaava 1,700 1,390 300| 19.8| 2.76 3.03 4,600 4,205 400 9.5
ERBIG voprssimmnsns SRR 17,200 14,608 2,600 17.8| 2.80 2.95 49,900 44 665 5,200 117
KMIRY L oii b s vairsinsans madinbna 4,400 3,936 500 12.1 2.65 2.67 11,700 10,577 1,200 11.0
Rio Amiba....... SRR 10,600 9,078 1,500 16.3| 3.08 3.21 32,700 29,282 3,500 11.8
Roosevelt.......co0vivnin . 6,200 5,645 600 107 2.45 2.58 16,600 15,695 900 59
Sandoval . ..... T 14,600 10,464 4,200 398 3.20 3.30 47,100 34,799 12,300 5.4
SanJuaN . ..cconanisnanne 29,100 25,020 4,000 i6.2| 3.13 3.24 91,500 81,433 10,000 12.3
SanMigued ..........00e0n 8,300 7.370 900 12.7| 2.B2 2.89 25,000 22,751 2,200 9.8
SARAFS .- icvvrviveisiaa. 30,800 26,287 4,500 1741 2.65 2.77 84,200 75,360 8,800 11.7
Siefra ............ A TR 4,300 3,745 600 155 2.15 2.25 9,300 8,454 900 10.1
SO0GITO i vusrsdosrndnperds 4,700 4,026 700 17.0| 2.93 2,99 14,300 12,566 1,700 13.7
TROR vyinn vionintiytimid bibaana 7.600 6,470 1,200 18.2| 2.86 2.99 22,000 19,456 2,500 12.9
TOIMMNES (aiveciaivissanes 3,000 2,645 400 15.0 2.81 2.83 8,600 7,491 1,100 14.1
L[ R P T 1,800 1,724 200 11.4| 258 2.70 5,000 4,725 300 6.4
Valencia,........... o 11,600 10,175 1,400 14.2| 2.89 2.97 34,600 30,768 3,800 12.3

e
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash (-) maaanta 2810 of rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
are not incl . See text conceming rounding and average population per household)

Average
population per
Households househoid Population
State and county July 1,
July 1, Aprl 1, Change, 1980-85 1985 | April 1, July 1, Apil 1, Change, 1980-85
1985 1980 (esti-| 1980 1985 1980
(estimate) | (census)| Number| Percent | mate) | (census)| (estimate) (census) Number | Percent
Ohso —Continued
MDITOW 74w 500 g0 GiRR S o 9,200 B,773 500 54| 289 2.99 27.000 26,480 500 2.0
Muskingum . .......oovovnnn 30,700 29,442 1,300 44| 268 2,77 84,200 83,340 900 1.1
Noble..... P G 4,000 3,948 - 1.2| 2.84 2.84 11,500 11,310 200 1.3
Ottawa............ S AN 14,900 14,202 700 50| 2.64 2.80 39,800 40,076 -300 -0.7
PAUIRNG o505 s 55 mimanins 7,100 7,007 100 1.6 291 3.02 20,800 21,302 -500 2.2
Perry..... SR SR 10,800 10,525 200 22| 293 2.93 31,700 31,032 600 2.0
PICIRWEN o a o osdinn inired s 14,800 14,156 700 4.7 2.81 2.92 45,000 43,662 1,300 3.0
1,1 P i AR S 8,800 7,701 1,100 146| 2.80 2.91 25,200 22,802 2,300 10.3
POrage. . iis ineissarernie 45,600 44,214 1,400 3.2 2.83 2.93 136,500 135,856 700 0.5
PIBBIR, oot s enniadirssansis 13,700 13,122 600 44| 2.82 2.89 39,000 38,223 800 2.1
Putnam........ S RRR RS 10,600 10,110 500 5.2 3.10 3.23 33,400 32,991 400 1.1
Richland......ccoovnvurans 47,600 46,408 1,200 25| 2.66 2.76 129,400 131,205 -1,800 -1.4
POtE o005 ois 5 1n st ins il e 23,800 22,042 1,700 79| 2.68 2.80 67.800 65,004 2,800 4.3
Sandusky.......oovnrennns 22,100 21,553 500 23| 2.80 2.91 62,100 63,267 -1,100 -1.8
e o) (- TSRO TP 29,600 29,534 100 0.2 2.7 2.78 83,300 84,545 -1,300 -1.5
Seneca............ PR 21,500 20,818 700 3.2| 279 2.88 61,900 61,901 . %
SREIEN L o v xvcrimm o mip ¥Ecdn i 14,900 14,184 700 50| 250 2.99 43,800 43,089 700 1.7
SR o s R 137,800| 134,094 3,700 27| 267 2.77| 374,500| 378,823 4,300 -1.1
Summit .....ce00n. st e 191,600| 189,850 1,800 09| 261 2.72| 508,800| 524,472 -15,700 -3.0
Trumbull .o oennnnn i 85,800 84,151 1,600 20| 272 2.85 234,800| 241,863 7,100 -2.9
TUSCAMAWAS. .. .vvvveeerinn 31,700 30,485 1,200 41| 267 2.75 85,600 84,614 1,000 1.2
UBION: s s v sssviim e 10,700 10,015 700 73| 2.78 2.87 30,900 29,536 1,300 4.5
VanWert........ N 11,000 10,939 100 06| 270 275 30,100 30,458 -400 -1.3
VIO civennnenams smnas 4,000 3,924 100 14| 2.84 2.91 11,500 11,584 -100 -0.9
Warren. . ., R B 33,900 31,625 2,200 7.0 294 3.04 103,000 99,276 3,700 3.8
Washington......ccoocevvas 22,900 22,358 500 24| 275 2.81 64,500 64,266 300 0.4
WEVOE C oivvov vy itimaasna 34,600 32,233 2,300 72| 2.81 292 100,200 97,408 2,800 2.9
Willlams .. ..ocovvnnriennns 13,600 12,896 700 54| 267 2.79 36,600 36,369 300 0.8
L S 37,200 35477 1,700 48| 2.69 2.79 109,400 107,372 2,100 1.9
Wyandot ........ P, 8,000 7,838 200 26| 275 2.83 22,600 22,651 - -0.1
Oahoma ..ovvneenaa-.-|1,253,000]1,118,561 | 134,000 12.0| 256 2.62| 3,306,000 3.025,290| 281,000 9.3
AOBH i annnpaninysesas Qs 6,700 6,110 600 9.9 2.87 2.98 19,700 18,575 1,100 6.0
MUERIE oo v v N 2,800 2,867 -100 26| 241 2.38 7,000 7,077 -100 -1.5
AtOKA , v vviviuns TR 4,700 4,295 400 9.9 27 2.73 13,900 12,748 1,200 9.3
BEAYBE o i cvraemrne s A At 2,700 2,528 200 8.5 2.69 2.67 7,400 6,806 600 9.2
Beckham ........ A 8,800 7,476 1,300 17.8| 2.54 2.53 22,800 19,243 3,500 18.4
Baine..... SR B . 5,200 5,076 200 3.2| 259 2.59 13,900 13,443 400 3.1
BRI o« <o irnie e in s olsBs 12,900 11,618 1,300 11.0| 2.48 2.54 32,900 30,535 2,400 7.9
R0, & viuvvwning v v pritiama 12,400 11,069 1,300 11.8| 2.65 2.72 33,700 30,905 2,800 9.1
Canadian......... e 23,600 18,648 4,900 265| 2.94 2,95 71,100 56,452 14,600 25.9
Carter...... FERAR S 18,100 16,296 1,900 11.4( 256 2.62 47,500 43,610 3,900 8.9
Cheroke®, ............ S5 12,100 10,595 1,500 145| 2.65 2.73 34,400 30,684 3,700 12.0
CHOCIAW . ..puvuvennannnns 6,200 6,366 -100 -2.0| 259 2.67 16,300 17,203 -900 -5.0
Cimarron ....... R AT 1,600 1,379 200 13.8| 252 2.62 4,000 3,648 400 9.7
ClovBiald i svvvingivppses 57,100 45,776 11,300 24.7| 2.64 2,73 158,700 133,173 25,600 19.2
GORL ,ivaisssvesvissiknpiss 2,200 2,250 - 22| 269 2.66 6,000 6.041 -100 -1.1
Comanche.......... e 40,100 35,142 5,000 141 2.659 2.87 120,700 112,456 8,200 %
B 1 I TR Fur ozl 2,700 2,829 -100 43| 257 2.56 7,100 7,338 -300 -3.9
Craig. s vspivesaisnanaisisi 5,800 5,485 300 52| 2.53 2.59 15,400 15,014 400 2.7
OB o v by a et B 24,900 20,899 4,000 19.2| 2.76 2.80 69,400 59,016 10,400 17.6
Custer,.....ocuves SRS 11,300 9,482 1,900 19.6( 2.52 2,55 30,400 25,995 4,400 17.0
Delawara......... ks en 10,700 8,808 1,900 21.5 2.58 2.69 27,900 23,946 3,900 16.5
£ T DO b e g 2,500 2,303 200 8.7| 2.0 2.53 6,300 5,922 400 7.2
IR s AR A R 2,300 2,222 100 3.0| 255 2.50 5,900 5,596 300 5.0
Garfield ......covinvinnans 24,900 23,844 1,100 46| 2.50 2,55 64,400 62,820 1,600 2.5

L
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued
(A dash (-) Lecgdesans zero of rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts

are not incl See text conceming rounding and average population per household)
Average
population per
Househalds household Fopulation
State and county Juty 1,
1985 1980 (esti- 1980 1985 1980
(estimate) (census) | Number | Percent | mate) [ (census) | (estimate) (census) Number | Percent

Okdahoma —Continued
Gamvin. ..oovvnininaes Sy 11,400 10,511 900 89| 253 2.55 30,000 27,856 2,200 7.7
GO x5 2 visscs wovsismmsgie s 16,300 14,302 2,000 13.8| 272 2.71 45,000 39,490 5,500 14.0
0171, SR L N 2,600 2,656 - 0.8 2.48 2.41 6,600 6,518 100 2.0
L CT7 7| A RROR PP 8 2,900 2,868 - 1.2 2.26 2.28 7,000 7.028 - 0.3
Hammon vovvvnnvancrnnins 1,800 1,758 - 1.4 2.43 2.47 4,500 4,519 - 0.3
HBIPOY - 0a0 i i s mvtianassnis 2,000 1,905 100 3.2 2.39 2.44 4,800 4715 - 0.9
Haskell ., ..covvvinisrnnnes 4,700 4,191 500 125 2.51 2.61 11,500 11,010 900 8.5
FRIOEE - e b e b S 5,700 5,588 100 19| 254 2.53 14,700 14,338 400 2.7
JACKSONM oo v s s iminiiaas 11,600 10,543 1,000 9.7 2.61 2.77 31,200 30,356 800 2.8
Jefferson..........ccveene 3,200 3,174 - 09| 248 2.53 8,100 8,183 -100 0.7
JORNELON. .« voe v v aivismiiors s 4,200 3,831 400 10.2| 2.50 2.61 10,900 10,356 500 5.2
KAV e e iiaaariininsaes 20,800 19,431 1,400 7.0 2.48 2.51 52,800 49,852 2,900 5.8
Kingfisher .......cocovvians 5,900 5,161 700 13.5( 2.73 2.72 16,100 14,187 1,900 13.6
PUBNBR. oo in wdin it o B LB m 5,200 5,042 100 2.4 2.41 2.48 12,700 12,711 - 0.3
Latimer......... N 3,700 3,398 300 78| 268 2.7M 10,400 9,840 600 5.6
Lo FlofE . v vo s cnsinsivisisinan 16,100 14,484 1,600 11.0| 2.68 2.75 44,000 40,698 3,300 8.0
7y T S 11,000 9,649 1,400 144| 270 2.73 30,100 26,601 3,500 13.2
LOGEN v s vwamvav i 10,700 9,414 1,300 14.2 272 2.70 31,100 26,881 4,200 15.6
LOVE o visiv i maaivivissr de 3,100 2,834 300 10.7| 2.54 2.64 8,000 7,469 500 6.7
MEGIRIR N, v bt by vty 8,800 7,066 1,700 23.9| 279 2.84 24,700 20,291 4,400 21.5
MEQUREIN .« s vavammmnins 12,800 12,366 400 3.2| 2.2 2.89 36,500 36,151 300 0.9
Mcintosh.......... veEdE 7,000 5,935 1,100 17.9| 2.45 2.57 17,500 15,562 2,000 12.5
BRIOF e r b e R e s g 3,500 3,272 200 6.4 2.64 2.65 9,300 B,772 500 6.0
Marshall. . .....cooveunanaas 4,600 4,158 400 10.8 2.46 2.49 11,500 10,550 1,000 9.3
MAaYES: i isisrrs crmsamninne 12,600 11,622 1,000 8.6 2.73 2.72 35,200 32,261 2,900 9.0
% (7] 7 [V 4,900 4,537 400 B.2 2.55 2.57 13,100 12,147 900 7.7
Muskogee ..........coevens 26,500 24,736 1,700 7.1 2.60 2.64 70,600 66,939 3,700 5.5
NGBS ey s e 4,500 4,348 200 3.7| e.57 2.60 11,900 11,573 300 2.6
DML 0 L o byt it 4,300 4,327 -100 -1.6 2.59 2.61 11,200 11,486 -300 2.5
Ohfuskes. ....ooovevveenes 4,300 4,127 200 4.3 2.63 2.62 11,700 11,125 500 4.8
OKIANOMA v vveevrennnnis 253,200| 220,580| 32,600 148| 2.45 2.54 631,200 568,933 62,300 11.0
Okmuiges ....ocevveinnnnns 15,000 14,314 700 4.6 2.55 2.61 40,000 39,169 800 2.1
O8808. & ci-ii s imanvamisine 15,100 14,382 700 4.7 2.69 2.68 41,300 39,327 1,900 4.9
[ 2 ¢ ' (OO e ¥ e e 13,100 12,244 800 6.7 2.50 2.57 34,100 32,870 1,200 3.7
PAWTIOR 1,1 0 woy wmy winsn b s 6,400 5,745 700 11.4 2.63 2.65 16,900 15,310 1,600 10.7
PaYNB . c.uivninsessrinrins 23,700 22,119 1,600 7.1 2.35 2.40 65,100 62,435 2,700 4.3
Pittsburg ..o vvvnvvneneries 16,200 15,036 1,200 79| 253 2.57 43,500 40,524 3,000 7.4
PONLOtoC «ocuvnivssiinmnns 13,500 12,268 1,200 101 2.48 2.54 35,000 32,598 2,400 7.5
Pottawatomie. ............ 22,900 20,062 2,800 140 2.65 2.67 62,200 55,239 6,800 12.5
Pushataha ,............ TE 4,700 4,355 300 76| 2.58 2.67 12,300 11,773 500 4.1
RogerMills ........cvuvees 2,000 1,769 300 148 277 2.69 5,700 4,799 900 18.1
ROGErs . .oovvvniivnnrannsn 18,900 15,650 3,300 21.0| 288 2.94 55,200 46,436 8,700 18.8
Seminole . ...vvverreeaeins 10,700 10,158 600 57| 2.65 2.65 29,100 27,473 1,600 6.0
S6QUOYAN. .. .\ uviaininnes 12,100 10,473| 1,600 151| 2.81| 2.90| 34,300 30,749 3,500 11.4
Stephens.......coovvanens 17,200 16,512 700 4.1 2.58 2.59 45,000 43,418 1,500 3.5
RC -1 1 e N 6,800 6,332 400 6.8| 2.63 2.74 18,200 17,727 500 2.7
THIMAN 44 evsvvmaemymiing 4,500 4,681 -200 -3.5 2.48 2.58 11,600 12,398 -800 -6.5
Tulsa....... NPy Sl 205,000 181,620 23,400 12.9 2.45 2.54 512,000 470,593 41,400 8.8
Wagoner .....covvvuvrenens 16,900 13,768 3,100 22.7| 2.95 3.02 50,100 41,801 8,300 19.9
Washington. .....cevveeeen 18,500 18,750 -200 -1.3 2.47 2.53 46,400 48,113 -1,700 -3.6
Washita.........ooovnenn 5,300 5,138 200 29| 2.63 2.64 14,200 13,798 400 2.6
o, C O R i N O 4,300 4,425 -100 20| 2.31 2.33 10,600 10,923 -300 -3.0
WEOWEBI v o5 cvvin sxas v B,000 7.582 400 5.0 2.75 2,73 22,400 21,172 1,200 5.9

REEIONN oo e s B 1,044,000 991,593 53,000 5.3 2.52 2,60 | 2,686,000 2,633,105 53,000 2.0
Bakter . vaoiinaiiage pesea i 6,400 6,169 200 3.6 2.45 2.58 15,900 16,134 -300 -1.8
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash (-) represents zero or rounds to zefo. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
are not included. See text conceming rounding and average population per household)

Average
population per
Households housshold Population
State and county July 1,
Juy1,| Apily,| Change. 198085 | 1985 | Apit1,|  Juy1,|  Apal1,| Onange. 198085
1985 1980 (esti- 1980 1985 1980
(estimate) (census) [ Number| Percent| mate) | (census) | (estimate) (census) Number| Percent
Tennessee—Contimed
Lneoln oo i e 10,000 9,533 500 4.7 2.67 2.75 26,900 26,483 500 1.7
Loudan.....covnene VRS 11,300 10,289 1,000 10.2 2.65 2.75 30,400 28,553 1,800 6.4
MeMinn...coneanrneeeane. 15,800 14,727 1,100 7.2 2.M 2.81 43,200 41,878 1,300 3q
MeNally «viiviancvninnivice 8,800 8,179 700 8.1 2.63 2.73 23,400 22,525 900 4.0
MBEON . ivvvvnvrmsnmmrynes 5,800 5,645 200 34 2.7 2.75 15,900 15,700 200 1.4
Madison. ......cecivnannan 28,900 26,713 2,200 8.2 2.61 2.71 77,800 74,546 3,200 4.3
MAGETY 4 oo0sen i prsaasit s 8,800 8,270 500 6.3 2.79 2.93 24,700 24,416 300 1.4
Marshall . ......opeeinennns 7.600 7,144 500 6.3| 2.68 2.72 20,600 19,698 900 4.8
MBIV, oo s rmm pamfiratine 19,900 18,180 1,700 9.6| 2.64 2.78 53,300 51,085 2,200 4.2
MBIgS s ravvissarwainres 2,700 2,520 200 8.0| 2.86 2.95 7,800 7.491 400 4.8
MONIOB. . v .veviian vaniess 10,500 9,637 900 9.2| 2.81 2,83 30,200 28,700 1.500 5.4
Montgomery ............ . 31,600 27,198 4,400 16.1 2.67 2.87 89,800 83,342 6,500 7.8
MOBKS: s imuiasvass A 1,800 1,534 300 17.5| 2.76 2.94 5,000 4,510 500 10.4
MOEGRIY. &gy siawnae miim albis o 5,800 5,389 400 7.0| 2.87 3.00 16,900 16,604 300 2.0
IO it o A5 AT 12,800 12,079 800 6.4| 2.57 2.70 33,200 32,781 400 1.3
OVeron ....coveiesavinnans 6,300 6,122 200 33| 2.79 2.85 17,800 17,575 200 1.4
PBITY < itss s nsmnnniiv Y 2,600 2,240 300 14.2| 2.53 2.71 6,500 6,111 400 6.8
FICKOL oy vs s vnmwimppmmmidig 1,600 1,542 100 5.2 2.78 2.82 4,500 4,358 200 3.6
Poll. s wisizsaviivaiis g 4,800 4,607 100 3.2 2.86 2.95 13,700 13,602 - 0.4
Pitnam,. ;.o avsvareraanens 18,600 16,706 1,800 11.5 2.50 2.65 50,700 47,690 3,000 6.2
FDBH ., rye oo o a0 e b s 8,800 8,285 500 6.2 2.74 2.85 24,700 24,235 500 1.9
FOANS. wco s ianavvvaimisne 18,300 17,078 1,200 73| 2.70 2.82 49,700 48.425 1,300 2.7
Roberson .......iavenanse 13,700 12,532 1,200 94| 2.85 2.93 39,400 37,021 2,400 6.5
Rutherford...........co0nn 34,100 28,002 6,100 21.9 2.74 2.84 98,600 84,058 14,600 17.3
Seotticciinenenaasiiswes 6,900 6,200 700 10.8| 3.00 3.09 20,700 19,259 1,400 7.5
Sequatchi® ......c..0nenes 3,000 2,891 200 53 2.87 2.83 8,900 8,605 300 3.1
SEVIBE, L.ocicbmm it d Bt 17,000 14,741 2,300 15.6 2.72 2.79 46,600 41,418 5,200 12.5
Shelby .....covvvieiiinnes 291,500| 269,186 22,300 8.3 2.68 2.81 803,600 777,113 26,500 3.4
SR i s e RN 5,300 5,392 -100 -1.5 2.72 2.76 14,500 14,935 -400 -2.7
Stewan ......ocvvvvrennns 3,500 3,104 400 11.3| 2.68 2.79 9,300 8,665 600 7.1
Sullivan cvisssiviriiesesvs 54,600 52,022 2,600 5.0 2.64 2.75 145,600 143,968 1,600 1.1
SN vavamiciniiivea 33,400 28,557 4,900 17.1 2.79 2.99 93,900 85,790 8,100 9.4
THROM. Jospoomeims nwwsiinson on 12,000 10,778 1,200 11.6 2.91 3.04 35,200 32,930 2,300 6.9
Trousdale. ....covviine wi s 2,100 2,227 ~-100 -4.5 2.73 2.73 5,800 6,137 -300 -4.7
LINMGOT. ;v o vt ot o 6,300 5,948 300 51 2.68 2.74 16,900 16,362 500 3.0
VIPHORE - h s £ dimt ot s 4,300 3,947 400 9.4 2.82 2.96 12,200 11,707 500 4.2
VanBuren........... vy 1,700 1,580 100 6.6 2.88 2.97 4,900 4,728 200 3.4
VERITEMT, o s anienwmmunmess 12,700 11,869 8OO 7.0 2.62 2.74 33,500 32,653 800 2.6
Washington. ......cc..on.. 33,400 31,191 2,300 7.2| 2.59 2.71 92,600 BB,755 3,800 4.3
WRVHB e ia smsaaiig s 5,100 4,792 300 5.9 2.76 2.88 14,200 13,946 200 1.5
Weakley......coiouvinrens 11,600 11,567 - 0.1 2.57 2.60 33,200 32,896 300 1.0
WHLE . ciiss v e sy smpomurigs 7,500 6,988 500 7.3| 2.64 2.78 19,900 19,567 300 1.7
Williamson. .........occuin 22,900 18,723 4,200 22.6 2.97 3.08 68,700 58,108 10,600 18.2
Wilson «ooconnessanscvons . 21,900 18,863 3,000 16.1 2.81 2.94 62,500 56,064 6,400 11.4
TOBS i coicvisnsnsnanes .|5,796,000( 4,929,267 | 867,000 17.6 2.76 2.82|16,385,000| 14,229,191| 2,156,000 15.2
ANderson........coevieuns 14,300 12,386 2,000 15.8 2.70 2.70 46,800 38.381 8,500 22.1
ARAIEewWS ...ovvecisannsne 5,300 4,423 900 19.8 3.08 2.98 16,400 13,323 3,100 23.4
Angelina.........oovieenns 23,700 21,781 1,900 8.7 2.84 2.88 68,700 64,172 4,600 71
ATBNSAS .. vvvcnvunnuinnnss 6,500 5,168 1,400 26.7 2.69 2.75 17,600 14,260 3,400 23.6
ATCREBE is v viavn s vawaseive 2,800 2,644 100 5.2 2.78 2.73 7,800 7,266 500 7.2
AMNSUONG. .o vcvvanranenns 700 750 -100 -8.7 2.67 2.59 1,900 1,994 -100 -5.8
AtBSCOSA .. .oviviaininaiss 9,000 8,036 1,000 125 3.11 3.09 28,400 25,055 3,300 13.3
AUSHIN, (oivniaasnna e . 7,300 6,434 800 13.4| 2.8B0 2.71 20,800 17,726 3,000 171
Bailey . iyusssmearnenmpabms 2,700 2,681 - -0.2| 3.06 3.02 8,300 8,168 100 1.2
Bandera......iconeinnnins 3,600 2,802 800 28.3 2.46 2.48 9,000 7,084 1,900 271
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued
(A dash () mm= zer0 of rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census courts

are not incl . See text conceming rounding and average population per household)
Average
population per
Households household Population
State and cou'rty Jw 1;
Juy1,| Aprlt,| Change, 1980-85 | “yog5| Apdl1,|  Jduly1,|  Apel1,|[ Chengs. 198085
1985 1980 (esti- 1880 1985 1980

(estimate) | (census)| Number | Percent | mate) | (census) (estimate) (census) Number| Percent
Tems—Continued
Bastrop........ w T A B 12,200 8,719 3,500 39.8 2.75 2.78 34,300 24,726 9,600 38.8
BEVIOE .. v tate wios mierassin a8 2,100 2,027 - 24| 225 2.39 4,700 4,919 -200 -3.7
5L CR R 8,700 8,181 500 6.0 3.00 3.06 26,900 26,030 800 3.2
Ball ot s e 63,700 52,661 11,100 21.0 2.59 2.79 174,900 157,889 17,000 10.8
BREHL o ile shmndamis Baana 378,300| 320,639| S57.600 18.0| 2.92 2.98| 1,139,100| 988,800 150,300 15.2
ERANCD i siasiaeawe wwd 2,200 1.825 400 20.0 2,53 2.52 5,600 4,681 1,000 20.6
BOrden v vuavsvrsnrarriaas 300 299 - -1.3| 2.97 2.87 900 859 - 2.0
BOSQUO........iconrunansn 5,800 5513 400 6.7| 2.34 2.36 14,100 13,401 700 55
BOWi@. ... cconvnns ik s 30,200 27,449 2,700 99| =2.63 2.70 80,500 75,301 5,200 6.9
Brazofia .....oovmensnnnnns 59,900 53,907 6,000 11.1| 2.99 3.00 187,200 169,587 17,600 10.4
26 N R 43,300 32,488| 10,800| 33.2( 2.57 2.60 121,500 93,588 27,900 29.8
Brewster .......... sy 2,900 2,694 200 5.8 2.60 2.63 7,900 7,573 400 4.7
Briscos...... e T T Ll 200 967 -100 -9.0( 2.59 2,67 2,300 2,579 -300 -11.7
Brooks .......... VAR S 2,900 2,614 300 10.3 3.16 3.20 9,200 8,428 BOO 8.5
BrOWIL vvcvennnnnnsrnnres 13,100, 12,308 800 6.3| 2.54 2.56 34,500 33,057 1,500 4.5
Bur8son. .....coiisinnanns 5,300 4,459 800 18.0| 2.79 2.73 14,800 12,313 2,500 20.6
Bumet........... AL A S 8,800 6,951 1,800 26.7 2.57 2.53 22,800 17,803 5,100 28.5
Caldwell, . ..covavrrrranes i 9,000 7.361 1,700 224 273 2.85 27,800 23,637 4,200 17.8
Calhoun.....covvnvevinnnns 7,500 6,469 1,000 15.7 2.86 3.01 21,600 19,574 2,000 10.2
Callahan, ,.ovvvvnrccrsvona . 4,800 4,150 600 15.6 2.57 2.61 12,500 10,992 1,500 13.7
Cameron .....veeeassnnsns 73,900 58,418 15,500 26.6 3.37 3.56 252,000 209,727 42,300 20.2
CaAMP s ivessmminanivids ive 3,700 3,404 300 8.7 2.68 2.70 10,000 9,275 700 7.9
Carson ......... Py s S 2,500 2,395 100 2.9 2,72 2.73 6,800 6,672 200 2.5
OB i i wsisnenrevasryys 10,900 10,515 400 4.0 2.75 2.76 30,500 29,430 1,100 3.6
CABITO. oo wesrmmmsnnibbroesa 3,100 3,136 -100 -2.6 3.36 3.34 10,300 10,556 -200 -2.1
Chambers .........cuvvans 6,600 6,248 400 58| 296 2.96 19,600 18,538 1,100 5.9
Cherokes...........occaun 14,500 13,627 900 6.4 2.63 2.67 39,700 38,127 1,500 4.0
Childress .......covcvuvans 2,600 2,776 -200 6.4 2.44 2.46 6,500 6,950 -500 -7.1
LBV 850215 mimw i 5 g Bl 515 3,700 3,607 - 1.3 2.62 2.62 9,700 9,582 100 1.0
CoChran, . ccvwums sresenn 1,400 1,515 -100 4.4 3.22 3.12 4,800 4.825 -100 -1.3
Coke...ovvanrns s 1,400 1,257 200 12.2] 2.42 2.47 3,500 3,196 300 9.9
Coleman. ........ovevveues 4,300 4,243 100 2.5 2.35 2.41 10,400 10,438 - -0.2
Collin covvenns R 65,000 46,373 18,600 40.2 2.98 3.08 195,900 144,576 51,300 35.5
Collingswonth . ,........... 1,600 1,790 -200 -13.4 2.54 2.56 4,000 4,648 =700 -14.0
Colorado .......... LA 7,300 6,938 400 54| 2.7 2,67 20,200 18,823 1,300 7.2
Comal....... R R 16,800 12,958 3,800 29.5| 2.74 2.77 46,600 36,446 10,100 27.8
Comanche......oovnvees v 5,200 4,973 200 42| 2.44 2.4B 12,900 12,617 300 2.3
Concho...vuve A s L 1,000 1,091 -100 59| 2.70 2.64 2,800 2,915 -100 -3.7
COURE s civismusimar i i 10,500 10,078 500 4.7 2.70 2.68 29,100 27,656 1,500 5.3
Coryell ., ..ocuennnen. Ve 14,800 14,090 700 51| 3.04 3.06 59,300 56,767 2,500 4.5
| S, ;1| P iy 1,000 1,164 -100| -12.8 2.57 2.49 2,700 2,947 -300 -9.9
Crang ......c.ovnus Wi At 1,700 1,552 100 9.2 2.90 2,95 4,900 4,600 300 7.6
Crockett...... iRy ead 1,600 1,558 100 53 2.83 2.93 4,700 4,608 100 1.7
Crosby ..ovvvneninns LAY 2,900 2,520 - 03| 2.84 3.00 8,400 8,859 -500 -5.7
Culberson .......cvvuuvavas 1,100 987 100 95 3.1 3.35 3,400 3.315 100 1.7
Dallam ....... PPy 2,400 2,386 - 1.8 2.73 2.74 6,600 6.531 100 1.7
Dallas....... 8 Ve, 689,600 577,701 111,800 19.4 2.57 2.66| 1,794,000| 1,556,390 237,600 15.3
DawBON . . cocnvnnnsnss = 5,700 5,483 300 4.8 2.81 2.93 16,300 16,184 100 0.5
Deaf Smith .......ocovienn 6,300 6,487 -200 -3.2| 3.18 3.24 20,100 21,165 -1,100 -5.1
1) )¢ VR R P . 1,900 1,932 - -1.8 2.44 2.45 4,700 4,839 <100 -2.2
Denton..... S AR 66,700 49,134 17,500 35.7 2.72 2.77 188,700 143,126 45,600 31.8
DeWitt ...ccovvuvnnnn e 7,400 7,056 300 47| 265 2.61 20,000 18,903 1,100 5.9
Dickens ...ovvevervannnans 1,200 1,369 -200| -15.2| 2.65 2.56 3,100 3,539 -400 -12.5
Dimmit ....... SR 3,400 3,135 200 6.9| 3.47 3.58 11,800 11,367 400 3.5
Donley ..... R o AP 1,600 1,608 - -2. 2.45 2.43 4,000 4,075 - -1.1
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

. (A dash (-} represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census courts
are not included. Ses text conceming rounding and average population per household)

Average
population per
Households household Population
State and county July 1,
Juy1,| Aprl1, | ©hange, 1980-85 | ygg5| April 1, Juy1,|  Aprl1,| ©nange, 198085
1885 1980 (esti- 1980 1985 1980
(estimate) [ (census) [ Number | Percent | mate) | (census) | (estimate) (census) Number| Percert
Texas—Continued
(67,7 | T - 3,900 3,738 200 54| 3.35 3.30 13,400 12,517 900 6.9
Eastland. . ..cqxvqipnesees 8,000 7,730 300 35 2.43 2.39 20,500 19,480 1,000 5.1
Elobicvivpeaagaiaguesnidy 46,900 40,450 6,400 15.9 2.84 2.83 134,100 115,374 18,700 16.2
BEdwards...........000e0n- 700 697 - 4.7 2.83 2.92 2.100 2,033 - 1.5
Bllig s N 25,000 19,866 5,100 25.6 2.90 2.94 73,700 59,743 13,900 23.3
BiPash . cai s iy saa 164,100 140,806 23,300 16.5 3.26 3.32 549,900 479,899 70.000 14.6
Bt s caliaeionibos S nass 9,900 8,699 1,200 14.4 2.36 2.44 24,900 22,560 2,300 10.2
L T 6,800 6,920 -100 -1.8 2.53 2.53 17,700 17,946 =300 -1.5
FORRIf o cnaion vosang wais Ga 9.300 9,267 100 0.8 2.54 2.53 24,500 24,285 300 1.1
Fayeft®, ..\ rnisuisicives 7,900 7.487 400 5.4 2.56 2.49 20,400 18,832 1,600 8.5
FISHBT v.smns v snnunsam som 2,100 2,204 -100 -4.7 2.67 2.62 5,700 5,891 -200 -2.8
Floyi:: .csiasannussewiiae 3.100 3,307 -200 -6.4 2.88 2.95 9,000 9,834 -800 -8.4
| 1« R ERNPEge o Gy 700 860 -100| -14.4| 2.48B 2.45 1,900 2,158 -300 -13.3
FotBend.....ovivveecsnnn 57.600 39,840 17,700 44,5| 3.15 3.20 186,300 130,846 55,400 42.4
Franlliny .ccccancinacismuss 2,700 2,616 100 4.0 2.59 2.59 7.200 6,893 300 4.2
Freestong.....covevvvnnnnes 6,400 5,608 80O 14.9 2.58 2.57 17,100 14,830 2,300 15.3
Bl sroprisin s s s aumami s i 4,100 4,041 100 1.6 3.48 3.37 14,400 13,785 600 4.6
Galnes ..opoias vt 4,500 4,180 300 BO| 3.23 3.12 14,700 13,150 1,500 11.6
Galveston .....ocvvcninnen 77,400 69,284 8,100 11.7 2.72 2.79 214,000 195,940 18.000 9.2
. [ £7: T - R U 1,500 1,842 100 5.3 2.80 2.87 5,500 5,336 200 3.0
> Gillespig. ....cvviviiiciins 6,200 5,219 900 18.0( 2.44 2.53 15,500 13,532 1,800 14.3
Glasscock «.ovvvininnnines 400 387 - -9.3 3.48 3.37 1,200 1.304 -100 6.3
e a1 111 R S P 1,500 1,777 200 8.5 2.91 2.88 5,700 5,193 500 9.4
Gonzales .....iioviiiiinn 6,600 5,949 600 10.9 2.78 2.78 18,700 16,883 1.800 10.8
GEPBY oho s a5 ey s e 10,500 10,224 300 31 2.53 2.56 26,900 26,386 600 2.1
GrRYSON ..o o oo ausdiin wis 36,800 33,972 2,800 B.4 2.56 2.58 96,900 89,756 7,100 7.9
(L o T T T 41,200 35,884 5,300 14.7 2.67 2N 112,000 99,487 12,500 12.6
GOMBS i v v guan s 5,800 4,857 1,000 20.3 2.86 2.76 19,200 13,580 5,600 41.4
Guadalupe..........c.oienn 19,000 15,733 3,300 21.1 2.83 2.50 55,000 46,708 8,300 17.7
FARL " ciiiiaris i s s pinass 12,400 12,385 100 0.5 2.9 2.97 37,000 37,582 -600 -1.5
[ R R L e P A WG 2,000 2,175 -200 7.2 2.36 2.54 4,800 5,594 -800 -13.5
Hamil O « v .viie o b wimiosninn » 3,300 3,423 -200 -4.7 2.34 2.35 7,900 8,297 -400 -4.8
Harsford .. isciviviaisansa 2,400 2,269 100 6.0 2. 2.73 6,500 6,209 300 53
Hardeman . . i vevasnagsss 2,400 2,476 -100 -2.7 2.62 2.53 6,400 6,368 - 0.5
.5 [y 1o PIREA R T 14,700 13,727 1,000 7.2 2.89 2.95 42,800 40,721 2,100 5.2
Hamis iivuviaisaviavsiasn: 1,035,800( 869,882 | 165,900 19.1 2.67 2.75| 2,784,000 | 2,409.547 374,500 15.5
Hamson .. < s vaaawavs s s 19,900 18,049 1,900 0.5 2.83 2.82 57.400 52,265 5.100 9.8
BARIEY vom 5 viemnaamssons 1,300 1,361 -100 -6.4 2.73 2.87 3,600 3,987 -400 -11.0
Haskel - ccovsiamnniig 2,900 2,981 -100 -3.6 2.48 2.55 7,300 7.725 -500 -6.0
Hays...cississsssmadssines 18,700 12,583 6,100 4B.4 2.78 2.82 56,600 40,594 16,000 39.5
Hemphills o o0 vrnn v nsanonmy 1,800 1,837 =100 -3.6 2.94 2.85 5,300 5,304 - -0.5
Henderson........ TR 20,000 16,087 3,900 241 2.57 2.60 52,100 42,606 9,500 22.3
Hidalgo. . cosssvisanstvians 99,800 75,816 | 23,800 316| 3.54 3.7 355,800 283,229 72,500 25.6
FEIE vovnivmnansivms o goni v 10,500 9,683 900 8.9 2.52 2.52 27,300 25,024 2,200 8.9
Hockl®y : ciicciiniaiiin ; 7.800 7,522 300 4.4 3.1 3.01 25,100 23,230 1,800 7.9
7 5. RSP AP O 9,700 6,759 2,900 43.6 2.60 2.59 25,600 17,714 7,900 44.5
HOPKINS « v vcvreeecmasnsmne 10,900 9,528 1,400 14.2 2.60 2.61 28,700 25,247 3,500 13.9
Houston. ....oavnerinnnans 7.500 7,204 300 4.7 2.62 2.60 22,800 22,299 500 2.2
Howard ......... R et e 13,300 11,965 1,400 11.4 2.62 2.68 36,100 33,142 2,900 8.8
Hudspeth.....cooovvuvnnnns 700 822 -100 -9.9 3.41 3.30 2,500 2,728 -200 -7.0
Bt 2o svaaiBissntonians 24,600 20,331 4,200 20.8| 2.58 2.61 65,400 55,248 10,200 18.4
Hutchinson ........ccounes 10,200 9,837 300 3.4 2.72 2.64 27,900 26,304 1,600 6.2
. e s P NI B K 700 507 200 36.8 2.82 2.73 2,000 1,386 600 41.3
JABK sk saa e 2,900 2,894 - -0.1 2.61 2.53 7,600 7.408 200 3.2
JACKSOM v vv v vnnsenanniss 4,600 4,685 - -0.8| 2.88 2.82 13,500 13,352 200 1.2
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued .
(A dash {}) rmaum: z6ro of rounds to zero. Estimates are consistert with spacial censuses since 1980. Cofrections to 1980 census counts
are not | . See text conceming rounding and average population per household)
Average
population per
Households household Population
State and county July 1,
1985 1980 (esti- 1980 1985 1980

(estimate) | (census)| Number | Percent | mate) | (census) (estimate) (cersus) Number| Percert
Texas—Continued
JANPBD i o aaw e T h e e 11,100 10,708 400 4.0 2.87 2.85 32,100 30,781 1,400 4.4
Jetf Davis ..... A e 600 592 - 5.9 2.79 2.75 1,800 1,647 100 7.5
SOOI . o gt b iiiiis s awin 91,700 90,245 1,500 1.6 2.7 2.73 253,300 250,938 2,400 1.0
JIMHOO < s vvvavnapnvrass 1,600 1,564 - 1.9 3.4 3.30 5,400 5,168 300 5.3
JmWells........oooviens 12,300 11,165 1,100 10.2 3.25 3.26 40,100 36,498 3,600 10.0
JORNSON. . .cvvvannrienann 29,900 23,122 6.800 29.2| 2.89 2.88 87,400 67,649 19,800 29.2
Jones...... o 6,800 6.367 400 64| 2.62 2,66 18,100 17,268 BOO 4.9
KAMBS: . . oo mesiismis wiaes 4,400 4,522 -100 -3.2| 3.00 2.96 13,300 13,593 -300 -1.9
Keufman ........c.ovvevnnn 16,700 13,154 3,500 26.9 2.84 2.83 49,200 39,015 10,100 26.0
Kendall e, v s amsamviosamss 5,000 3,801 1,200 32.7| 2.67 2,74 13,800 10,635 3,200 29.8
Kenedy...........c..... Kk 200 169 - 13.1| 3.18 3.20 600 543 100 125
KOO ;5 0 g 7 23 a5 pB 400 431 - 1.9 2.60 2.61 1,200 1,145 - 1.6
Kerr........ A 13,800 11,171 2,600 236 2.42 2.46 34,700 28,780 6.000 20.7
Kimble ...oooovvinvaninans 1,700 1,564 200 109 2.39 2.56 4,200 4,063 200 3.7
KD e e oib v g niti o 02 25 m0 100 154 - -5.6 2.75 2.76 400 425 - -5.9
KIMNBV . oot sinse BOO 771 100 79| 290 2.96 2,400 2.279 100 5.8
Kleberg. .....covineerarnis 11,000 10,280 8OO 7.3 2.95 3.03 34,200 33,358 800 2.4
KNOX . nsamcdasstnnssimsane 2,100 2,042 100 4.5 2.52 2.55 5,500 5,329 200 3.1
LAMAL; ¢+ n wmmvais o msismns 16,800 15,710 1,100 67| 2.62 2.63 44,700 42,156 2,500 6.0
Lamb i fissnpaisans svsaaa 5,800 6,408 £00 -9.0 2.88 2.89 16,900 18,669 -1,700 -9.3 ‘
LAMPASAS .. uvvvrrraensrns 5,400 4,414 1,000 229| 250 2.68 13,800 12,005 1,800 14.8
L Sl « o iirpnsene smimon 1,900 1,726 200 11.0| 2.96 3.19 5,700 5514 200 3.0
LAavacH ; .:cicaninms s mer 6,800 7,150 400 -5.0 2.66 2.61 18,400 19,004 -600 -3.1
Lo ., 5w RN 4,700 3,856 BOD 21.4| 277 2.73 13,500 10,852 2,600 23.3
W77 PSS Wl AR, 4,900 3,826 1,100 29.2 2.52 2.48 12,600 9,594 3,000 31.6
UBOMY v covssminsissinng 18,600 16,227 2,400 14.9| 2.88 2.88 54,100 47,088 7.000 14.8
Lmestons ......ccvevennes 7.800 7.421 400 56 2.50 2.47 21,400 20,224 1,100 5.6
LIpEem. o « et e s 1,400 1,402 - 1.6 277 2.69 3,800 3,766 100 1.6
Live O8K. . coavvinnrinnns ace 3,200 3,308 -200 46| 2.98 2.88 9,500 9,606 -100 -1.4
LIBNO: v v ai st vaidiaats 5,300 4,402 900 211 2.21 2.23 12,200 10,144 2,000 201
LOVING v v v s rennphie - 34 - -6.6 2.74 2.68 100 91 - -4.4
LUBBOCK i i snin snsanisvie 79,100 72,627 6.500 B.9| 2.69 2,76 | 222,500| 211,651 10,900 5.1
LV e 2,600 2,829 -200 67| 2.96 3.03 7,800 8,605 -800 -8.9
MeCUlloCh . .o vnvnnnvannns 3,600 3,400 200 6.7| 2.47 2.51 9,200 8,735 400 5.1
Mclennan ......cooeeennes 67,700 61,554 6,200 10.0 2.62 2.65 185,200 170,755 14,400 8.5
McMullen. ...covvvvianiens 400 297 100 18.5 2.74 2.66 1,000 789 200 22.4
Madison..... Y A Y Py 3,500 3,107 400 12.2| 2.66 2.65 11,800 10,649 1,200 1.1
MBHON & vouwagi reres soss s 3,700 3,874 -200 -39 267 2.65 10,000 10,360 -300 -3.1
MBI - oo s saibnsdodsmavan 1,700 1,547 200 9.8| 3.08 2.99 5,300 4,684 600 13.2
MBSOI. ... woesmmsivrarmnrr 1,400 1,461 - -33( 2.48 2.47 3,600 3,683 -100 -2.9
Matagorda. . ......xnevrse 13,800 13,110 700 53| 280 =287 40300| 37828 2,400 6.5
Mavenck ....ocouvranrians 8,800 7,583 1,200 15.6( 4.08 4.05 36,600 31,398 5,200 16.5
Medina....cocvuravrrnencns 8,000 7,457 600 7.8 3.08 3.06 25,100 23,164 2,000 B.5
Menard.......ocavunainess 900 917 -100 -6.3( 2.60 2.52 2,300 2,346 -100 -3.2
Midland .. ociinniirriiiins 39,300 29,650 9,700 326| 275 2.77 108,600 82,636 25,900 31.4
Milam..... P s s e 8,400 8,299 100 1.7 2.78 2.70 23,700 22,732 1,000 4.4
MBS Loos i s ina 1,800 1,772 100 29| 2.40 2.43 4,600 4,477 100 1.7
Mitchell .......co00unns w1 3,300 3,304 - -1.0 2.7 2.70 9,000 9,088 - -0.5
Montague .........ouueens 7,300 6,837 500 6.9| 245 2.48 18,400 17,410 1,000 5.6
MoORtgomery ........oaeees 51,500 41,487 10,000 24.1| 3.05 3.09 157,500 128,487 29,000 22.6
MOOI®. v vvvvrnennrnnens 5,900 5,590 300 48| 293 2.96 17,200 16,575 700 4.0
1.0 1 T Y ey 5,200 5,187 - 01| 275 2.78 14,500 14,629 -100 -1.0
Motley .....cvivuinaninnas 700 812 -100 -9.1 2.34 2.40 1,700 1,950 -200 -11.5
Nacogdoch® .........covves 18,000 16,457 1,600 9.6| 2.51 2.58 50,100 46,786 3.300 7.0
NaVAITO .. .ovvvrren W 14,700 13,331 1,400 105| 2.59 2,59 39,200 35,323 3,800 11.0
Newton ........cccoaenncns 4,500 4,470 100 11| 2.92 2.95 13,300 13,254 - 0.2
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued
(A dash () mesems zero or rounds to zero. Estimates are consistent with special censuses since 1980. Comections to 1980 census counts

are not incl See text conceming rounding and average population per household)
Average
population per
Households household Population
State and county July 1,
Juy1,| Apil1,| Ohange 198085 | 9g5| April 1, Juy1,|  April1,| Cnange, 198085
1985 1980 (esti- 1980 1985 1980

(estimate) (census) | Number| Percent| mate) | (census) | (estimate) (census) Number| Percent
Texas—Continued
MNolan. coeiiapeies aviasng 6,500 6,446 100 08| 271 2.66 17,800 17,359 400 2.6
NUBEPS 63 s e mn s st maisn 100,100 86,989| 13,200 15.1 2.94 3.04 258,600 268,215 30,300 11.3
CChiRTE0 s cqim s esumaam 4,000 3,486 500 14.6| 2.73 2.73 11,000 9,588 1,400 14.4
OIARBIT i v valiniatgigen 800 674 100 14.4 2.60 2.80 2,500 2,283 200 7.7
(11410 PR e 28,600 27,918 700 2.5 2.80 2,98 83,600 83,838 -200 0.3
Palo IR0 coscss cnesnenan 9,800 8,977 800 8.8 2.67 2.63 26,500 24,062 2,400 10.1
PANDIE Lonsinigdpposy siawad 7.800 7,434 300 4.5 2.80 2.74 22,100 20,724 1,300 6.4
i 11| S N T 19,900 15,640 4,300 27.4| 280 2.81 56,500 44,609 11,900 26.6
Pammer....ccoovvnunnsnnnas 3,400 3,489 -100 -1.5| 3.14 3.13 10,900 11,038 -200 -1.4
POEOS v e s e s 5,600 4,567 1.100 23.0| 3.05 3.19 17,200 14,618 2,600 7.7
RO L st bt s SRS 10,800 8,908 1.900 21.2| 2.69 2.72 29,200 24,407 4,800 19.8
OB v nvrvevawa s 41,800 37.769 4,000 10.7| 2.52 2.58 107,000 98,637 8,300 8.5
ErasiNG: oo comsniisiynenvn 1,800 1,680 100 85| 3.08 3.08 5,600 5,188 400 8.5
51 O P SRS 2.200 1,911 300 15.1 2.61 2.53 5,700 4,839 900 18.5
Randall s suimnzanneni 31,200 26,709 4,500 16.9 2.72 2.73 86,700 75,062 11,700 15.5
ROHGAN. .+ v siivssiin snivvns 1,500 1,305 200 16.5| 3.25 3.16 5,000 4,135 800 19.7
e £ T Ty 1,000 900 100 10.4 2.75 2.74 2,700 2,469 300 10.8
RedRiver......ccovvvvunne 5,700 6,042 -300 5.7 2.70 2.62 15,700 16,101 400 -2.6
Reeves......ccoovvennenn. 5,100 4,789 300 6.1 3.10 3.26 15,800 15,801 100 0.9
1= 13 12 1o P R SR 3,000 3,168 -100 4.2 2.81 2.91 8,600 9,289 -700 -7.4
BOBAMG o ¢ v v aaims gan v 400 426 -100| -16.2| 2.88 2.79 1,000 1,187 -200 -13.5
Robertson ..........cccues 5,900 5518 400 65| 2.69 2.62 16,000 14,653 1,300 9.2
Rockwall ,............. i3 7,000 4,865 2,200 44.2| 2.99 2.96 21,200 14,528 6,600 45.7
Runnels .......covvmvnenns 4,600 4,496 100 1.8| 2.68 2.61 12,500 11,872 600 5.0
T R R S T SRR 15,300 15,011 300 1.8 277 2.71 43,000 41,382 1,600 3.9
2110 7. R N o 3,900 3,336 500 16.3 2.51 2.59 9,800 8,702 1,100 13.1
San Augusting ............ 3,300 3,133 200 66| 258 2.74 8,800 8,785 - 0.5
San Jacinto.......covvnnis 4,800 4,088 700 17.8| 2.88 2.79 13,800 11,434 2,400 21.3
San Patricio............... 18,700 17,551 1,200 6.7| 3.25 3.28 61,200 58,013 3,200 55
San Saba...c.uegvvmrngay 2,200 2,385 -200 6.6 2.48 2.54 5,700 6,204 -500 -8.5
Schieicher ................ 1,100 988 100| 109| 278| 282 3,100 2,820 300 9.3
BOUMY < i nsm b P LA 7,000 6.376 €600 9.1 2.81 2.80 19,900 18,192 1,700 9.6
Shackefford. ........... s 1,400 1,493 - 3.0 2.66 2.58 3,900 3,915 - 0.1
ShelDY v 9,000 8,555 500 56| 2.62 2.67 23,900 23,084 900 3.7
2] 17-T - Ty (A 1,200 1,117 100 47| 2.66 2.81 3,100 3,174 - 0.8
211 | S 55,300 46,042 9,200 20.0| 287 2.73 150,500 128,366 22,200 17.3
Somervell. ............00ss 1,600 1,531 100 49| 277 2.68 4,500 4,154 300 8.3
BRI < i 3t v 5 ke bl b 8,900 6,858 2,100 29.9 3.84 3.94 34,500 27,266 7,200 26.5
Stephens..........ccocunue 4,200 3,928 300 66| 249 2.51 10,500 9,926 600 5.6
SN, o vin s s v 600 413 200 36.4 2.81 2.85 1,600 1,206 400 34.7
Stonewall. ... ......c.c0unn 200 a4 - -5.2 2.57 2.48 2,400 2,406 -100 -2.3
215 {4 | [ 1,700 1,675 100 3 3.04 3.04 5,300 5,130 200 2.9
SWBNBE - sesvvmoniwaigs 3,200 3,294 -100 4.1 2.81 2.93 8,900 9,723 -800 -8.0
PRITANE 2 5.5 % b Ty 388,200 310.,272| 77,800 25.1 2.68 2.72| 1,059,600 860,880 198,700 23.1
TAYIOE: o« coinmimens ersspmans 44,200 38,515 5,700 14.8 2.62 2.69 122,600 110,932 11,600 10.5
Terell: . cuianniszisssans sl 500 570 - -5.3 2.81 2.80 1,500 1,595 =100 4.7
LI L AV oy i 5,200 4,841 300 6.5 2.94 2.98 15,300 14,581 700 5.0
Throckmonon. ......c.oovuee 900 853 - 52| 239 2.38 2,200 2,053 100 55
THROS: sovmsinasmei szt 8,500 7.740 700 9.2 2.67 2.73 23,000 21,442 1,500 71
TomGreen .........co0une 35,400 30,369 5,100 16.7| 2.64 2.67 97,500 84,784 12,700 15.0
Travis....... L P 206,700| 158,432| 48,300 30.5| 248 2.53 533,700 419,573 114,100 27.2
Trinty........ P s ey 4,400 3,647 | 800 21.3| 2.60 2.55 11,700 9,450 2,300 23.8
TMIBE: ot it £ b bt 6,700 5,870 800 141 2.73 2.73 18,500 16,223 2,300 14.0
Upshul ..cosiiiasesiiarsis 11,000 10,082 1,000 9.6 2.88 2.82 32,000 28,595 3,400 12.0
Ut o v sianiinipmviisnnia 1,800 1,560 300 16.3| 3.04 2.95 5,500 4,619 900 19.9
UIBIRIES. o i b e 7,900 6,960 S00 12.9| 3.05 3.16 24,400 22,441 2.000 8.9
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash (-) esents zero or rounds to zero. Estimates are consistent with special censuses since 19880. Corrections to 1980 census counts
are not included. See text conceming rounding and average population per household)

Average
population per
Households household Population
State and county July 1,
Juy1,| Aprl1,| Change, 1980-85 | 1985 | April 1, July1,|  Aprit1,| Change 198085
1985 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number| Percert mate) | (census) | (estimate) (census) Number | Percent
Texas—Continued
ValVerda. .. ....oocmmenass 11,800 10,355 1.400 13.7 3.27 3.38 39,500 35,910 3,500 9.9
VanZandt ........cco0mnsss 13,700 11,660 2,000 17.3 2.69 2.65 37,400 31,426 6,000 18.0
VICtOBA: v s v o s s vrasnamaiiin 24,900 22,988 1,900 8.5 2.98 2.96 75.300 68,807 6,500 9.5
WAKEE . ocvsrmemsrnnasens 15,000 11,813 3.200 271 2.58 2.54 51,900 41,789 10,100 24.1
Wallar. . coiciiianiiminses 7,500 5,726 1,800 30.6 2.85 2.93 23,600 19,798 3,800 19.2
Ward. iu. i sasranciaiiie. 5,200 4,765 500 9.6 2.98 2.90 15,800 13,976 1,800 12.7
Weshington, ...........cees 8,900 7,817 1,000 13.3 2.68 2.62 25,400 21,998 3,400 15.6
Webb........... RSN e 32,200 25,896 6,300 24.5 3.63 3.79 118,400 99,258 19,100 19.3
Whanon. ..ooevvviinnnrens 13,800 13,887 - 0.1 2.94 2.86 41,400 40,242 1,200 2.9
Whesler..........oocvinuns 2,600 2,740 -100 -3.7 2.67 2.58 7,100 7,137 - -0.6
WiChRta. . c.ccisavwimavin 46,400 43,134 3,300 7.6 2.56 2.63 126,600 121,082 5,600 4.6
i 6,200 5,983 200 3.5 2.59 2.53 16,900 15,931 200 5.8
5.400 4,760 700 14.1 3.46 3.66 18,900 17,495 1,400 7.9
35,800 24,932 10,900 43.6 2.93 3.00 107,200 76.521 30,600 40.0
6,100 5,429 700 12.3 3.05 3.06 18,800 16,756 2,000 12.0
3,500 3.411 100 3.1 2.99 2.90 10,600 9,944 600 6.5
11,200 9,411 1,800 19.5 2.8B6 2.80 32,400 26,575 5,900 22.1
10,500 9,242 1,200 131 2.54 2.56 27,700 24,697 3,000 12.2
3,100 2,700 400 16.6 3.06 3.05 9,700 8,295 1,400 16.7
7,300 7,361 - -0.5 2.55 2.54 19,100 19,083 ¢ -0.1
2,700 2,059 600 29.9| 3.12 3.22 8,300 6,628 1,700 25.8
3,100 3,068 100 26 3.78 3.80 11,900 11,666 200 1.9
|0 ) o S 505,000 448,603| 57,000 12.7 3.20 3.20| 1,645,000| 1,461,037 184,000 12.6
Boaver .. covrenenanaies i 1,700 1.428 200 171 3.10 3.06 5,200 4,378 80O 18,6
BoxBder.....ooocvvuinnss 10,300 9,808 500 5.2 3.44 3.31 36,300 33,222 3,000 9.2
Cathe. s vacias wmmasi o 19,700 17,558 2,100 11.9 3.18 3.16 64,600 57,176 7,500 131
Carbon, i cvessisrisrvenass 7,200 7,242 -100 -1.3 3.13 3.03 22,600 22,179 400 2.0
Daggett . .covvninnnsinnnss 200 244 - 1.8 3an 3.15 800 769 - 0.4
DANIS o vniiks v wos o 47,200 39,994 7.200 17.9 3.64 3.58 175,100 146,540 28,600 19.5
Duchesne........oovvvenes 4,400 3,499 900 26.9| 3.42 3.57 15,300 12,565 2.700 21.6
EMeNy..onvveremmmnmssasnn 3,300 3,276 - 0.6 3.65 3.48 12,100 11,451 600 53
Garfield ........cc0vnns 1,300 1,196 100 6.8 3.08 3.00 4,000 3,673 300 9.4
Grand : .iia s sssreannaai 2,500 2,759 -300 -9.5 2.94 2.98 7,300 8,241 -800 -10.9
WO & s s s s wwwv e srnimip 5,900 5,168 800 14.7 3.23 3.28 19,800 17,349 2,400 13.9
JUAD s g e asea i g iR 1,800 1,707 100 7.3 3.29 3.21 6,100 5,530 600 10.0
o7 1" PN a e e S 1,500 1,286 200 15.5 3.10 3.12 4,600 4,024 600 14.8
MBI oo crmmymsssammnnrns 4,200 2,728 1,500 55.5 3.38 3.28 14,400 8,970 5,400 60.5
Morgan. .....evaviiaranans 1,300 1,355 - -1.1 3.82 3.63 5,100 4,917 200 4.0
717 | PSP SRS e 500 435 - 3.7 321 3.06 1,400 1,329 100 9.0
=5 ) R 700 654 - 5.6 3.37 3.21 2,300 2,100 200 11.0
Salt Lake ...covivnnnnnnnne 227,400 201,742 25,700 12.7 3.01 3.03 692,700 619,066 73,700 11.9
San Juan . ....eeeeeiennrsns 2,700 3,018 -300 9.7 4.24 4.04 11,600 12,253 -600 -5.3
Sanpete . ....cornrrnanians 4,800 4,454 400 8.4 3.34 3.17 16,700 14,620 2,100 14.0
Savier. . covaisiciviasnnas 4,900 4,587 300 5.8 a.21 3.18 15,700 14,727 1,000 6.7
SUMDI. s i ivvsnpninipmsas 4,100 3,381 700 21.2 3.04 3.02 12,400 10,198 2,200 22.0
i o LGN 8,800 7,966 800 10.4 3.29 3.23 29,200 26,033 3,200 12.3
Uintah. .. ccovvinrvevinssns 7,200 5,949 1,200 20.8 3.49 3.44 25,100 20,506 4,600 22.3
Utah....... Ry R 65,400 58,515 6,800 1.7 3.53 3.59 240,100 218,106 22,000 10.1
Wasatch. . ..o vnirrinnan 2,900 2,595 300 13.3 3.28 3.26 9,700 8,523 1,200 13.8
Washington......... AN 10,500 7.801 2,700 341 3.29 3.28 35,200 26,065 9,200 35.1
Wayne......cooes SRR A 700 615 - 6.2 3.27 an 2,100 1,911 200 1.7
Weber. ....oovviveiinnan. 52,500 47,643 4,900 10.2 2.96 2.99 157,400 144 616 12,800 B.9
Vemont...... B 196,000 178,325 18,000 10.1 2.62 2.75 535,000 511,456 24,000 4.6
ABHSON  wtumsn b s s nngss 10,400 9,380 1,000 11.2] 279 2.91 31,400 29,406 2,000 6.9
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PREFACE

The Endangered Species Act was passed in 1973 to check the precipitous decline of native fish, wildlife,
and plants in the United States. The U.S. Fish and Wildlife Service is charged with deteraining which
species face extinction through man's alteration of their habitat, protecting them from furcher decline
and providing for their continued survival. All Federal agencies are charged with using thuir
authorities to carry out programs for the conservation of endangered species and threatened species and
must ensure cthat any action authorized, funded, or carried out by them does not jeopardize the continued

existence of any endangered or threatened species or result in the adverse modification of critical
habitat of such species.

This summary of Federally listed endangered and threatened species in Texas and Oklahoma has be=n
compiled by the Albuquerque Regional Office of the U.S. Fish and Wildlife Service. The information
provided is for general knowledge only; specific data can be obtained from:

U.S. Fish and Wildlife Service Ecological Services Field Office Ecological Services Field Office
Office of Endangered Species U.S. Fish & Wildlife Service U.S5. Fish & Wildlifa Service
P.0. Box 1306 222 S. Houston, Suite A 819 Taylor Street, Rm. 9a33
Albuquerque, New Mexico 87103 Tulsa, Oklahoma 74127 Fort Worth, Texas 76102
(505) 766-3972 (918) 581-7458 (817) 334-2961
Ecological Services Field Office Ecological Services Fiald Ofiice
U.S. Fish & Wildlife Service U.S. Fish & Wildlife Service
c/o Corpus Christi State University 17629 E. Camino Real, Suiz= 21|
Campus Box 338, 6300 Ocean Drive Heuston, Texas 77058 arepgeiiic
Corpus Christi, Texas 78412 (H3r—229=3682 9:3?
(512) 888-3346 13 750 - |7p Julie WA

Only plants and animals that are Federally listed as endangered or threatened species have been includad
in this summary. In addition to these Federally listed species, Texas Parks and Wildlife Department has
a list of rare species which have legal pratection within State boundaries, and Oklahoma has a list of
rare species. Information regarding State-listed species may be obtained from:

Texas Parks and Wildlife Department Oklahoma Department of Wildlife Consarvacion
4200 Smith School Road 1801 N. Lincoln, P.0. Box 534453
Mlustin, Texas 78744 Oklahoma City, Oklahoma 73132

f512) 479-4800 (405) 521-3851
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BALD EAGLE.....Haliaeetus 1_t :uzephalus

STATUS: Endangered (32 FR 4001, March 11, 1967; 43 FR 6233, February 14, 1978) without
critical habitat

SPECIES DESCRIPTION: Large eagle with white head and tail in the adult; immatures are dark or mottled.
Feet are bare of feathers. Wingspan is 6-7.5 feet.

HABITAT: Bald eagles require large trees or cliffs near water with abundant fish for
nesting. They spend the winters along major rivers, reservoirs, or in areas where
carrion is available. For nesting eagles, fish are the primary food source.
Waterfowl, rabbits, and carrion are also important food items for transient and
wintering eagles.

DISTRIBUTION:
Historic: Found throughout the U.S., Canada, and northern Mexico.
Present: Current breeding range has diminished slightly, but most areas remain occupied with

fewer breeding pairs. Wintering populations still may occur statewide. Winter
concentrations occur around large bodies of water from December through March.
Seventeen nesting territories are known in east Texas along rivers, near
reservoirs, and along the Gulf Coast.

REASONS FOR DECLINE: Degradation and loss of riparian habitat, pesticide-induced reproductive failure,
and human disturbance (including shooting, poisoning and trapping).

OTHER INFORMATION: Southeastern Bald Eagle Recovery Plan approved in 1983. The bald eagle is
endangered in all but five of the lower 48 States. In Washington, Oregon,
Hinnesota, Wisconsin, and Michigan, it is listed as threatened. It is not listed
in Alaska, Mexico, or Canada. Nesting populations are gradually increasing in most
areas of the country, including Texas.

REFERENCES : Lish 1975, USFWS 1983b, Busch (in press).

e |

dg-w el 'y, ‘-:L_; e

| B
4



BALD EAGLE

LEGEND

¢ Wintering area:
* Nesting and

T

wintering are




Aol fld tea

—— o s Maw O "mswm O Cmsw O EEm EE = == == H B N B aBE aE 4 an,

INTERIOR LEAST TERN (Interior population).....Sterma antillarum

STATUS: Threatened (50 FR 21784; May 28, 1985) without critical habitat

SPECIES DESCRIPTION: Least terns are small birds with a 20-inch wingspan. Sexes are alike,
characterized in the breeding plumage by a black crown, white forehead, grayish
back and dorsal wing surfaces, snowy white undersurfaces, orange legs, and a black-
tipped yellow bill. Breeding colonies contain from about 5 to 73 nests.

HABITAT: Important characteristics of its breeding habitat include: (1) The presence of
bare or nearly bare ground and alluvial islands or sandbars for nesting, (2) the
availability of food (primarily small fish), and (3) the existence of favorable
water levels during the nesting season (so nests remain above water).

DISTRIBUTION:
Historic: Sand bars on the Colorado (in Texas), Red, Rio Grande, Arkansas, Missouri, Ohio and
Mississippi Rivers systems; braided rivers of northwest Oklahoma and southwest
Kansas; (salt) flats of northwest Oklahoma (Salt Plains National Wildlife Refuge);
mud playa lakes in southeastern New Mexico (Bitter Lakes Natiomal Wildlife Refuge).
Present: Terns presently occur as small remnant colonies within their historic distribution.

REASONS FOR DECLINE: Many nesting areas have been permanently inundated or destroyed by reservoirs and
channelization projects. Alteration of natural river or lake dynamics has caused
unfavorable vegetational succession on many remaining islands, curtailing their use
as nesting sites by terns. Recreational use of sandbars is a major threat to the
tern's reproductive success. Release of reservoir water and annual spring floods
often inundate nests.

OTHER INFORMATION: Recovery plan drafted in 1986. The Service is working with the States of New Mexico,
Texas, Oklahoma, and the Bureau of Reclamation to monitor tern populations.

REFERENCES: Downing 1980, Ducey 1981, Faanes 1983, USFWS 1986a.
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PIPING PLOVER.....Charadrius melodus

STATUS: Endangered in the watershed of the Great Lakes, threatened in the remainder of irs
range (including coastal Texas; 50 FR 50726; December 11, 1985) without critical
habitat.

SPECIES DESCRIPTION: A small, stocky shorebird about seven inches long with a wingspan of abour 15
inches. Both sexes have pale brownish upper parts and white underparts. A dark
band encircling the body below the collar and a dark stripe across the forecrown
are distinguishing marks in summer adults, but are obscure in winter.

HABITAT: Nest sites include sandy beaches along the ocean or inland lakes; bare areas on
dredge—created and natural alluvial islands in rivers; gravel pits along rivers;
and salt-encrusted bare areas of sand, gravel or pebbly mud on interior alkali
lakes and ponds. During the winter, piping plovers utilize beaches, sandflats, and
dunes along the Gulf Coast and adjacent offshore islands. Spoil islands in
intercoastal waterways are also used.

DISTRIBUTION:
Historic: Common along the Aclantic and Gulf Coasts, and on the northern Great Plains, the
Great Lakes and the Bahamas and West Indies.
Present: Drastically reduced, remnant populations occur throughout historic range.

REASONS FOR DECLINE: Loss or modification of habitat due to commercial, residential, and recreational
developments, dune stabilization, damming and channelization of rivers (eliminating
sandbars, encroachment of vegetation, and altering water flows), and wetland
drainage. Other threats include human disturbance, egg predation by feral pets,
and recreational use of habitat.

OTHER INFORMATION: Piping plover recovery plan drafted 1986, recovery team appointed. Listed as
endangered by the States of Michigan, Wisconsin, Minnesota, and Iowa, and as
threatened by New York, South Dakota, and Nebraska. Survey work is underway and is
planned to continue. Conservation efforts have included: research into habitat
-syuirements, predation, and feeding ecology; habitat protection and acquisition;
law enforcement; and educational efforts.
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WHOOPING CRANE (Rocky Mountain population)....Grus americana
(Wood Buffalo-Aransas Population)

STATUS:

SPECIES DESCRIPTION:

HABITAT:

DISTRIBUTION:

Historic:

Present:

REASONS FOR DECLINE:

OTHER INFORMATION:

REFERENCZIZS;

Endangered (32 FR 4001, March 11, 1967; 35 FR 8495, June 2, 1970) with critical
habitat (43 FR 20938, May 15, 1978)

The tallest American bird; males approach 5 feet tall. A very large, snowy white,
long-necked bird with long legs that normally trail behind in flight, black primary
feathers, a red crown, and a wedge-shaped patch of black feathers behind the eye.

Marshes, river bottoms, potholes, prairies, and cropland. Whooping cranes feed on
small grains (corn, wheat, sorghum, barley) In agricultural flelds, green forage
(alfalfa, winter wheat), aquatic plants (tubers and leaves), insects, crustaceans,
and small vertebrate animals.

Breeds in isolated, marshy areas in Wood Buffalo National Park, Northwest
Territory, Canada; winters primarily in Aransas and Calhoun Counties, Texas, in
marshes, tidal flats, uplands, and barrier islands.

Originally found over most of North America. In the 19th century the main breeding
area was from the Northwest Territory in Canada to the prairie provinces and
northern prairie states to Illinois. A nonmigratory flock existed in Louisiana,
but is no longer extant. Wintered in the Carolinas, along the Texas Gulf coast,
and the high plateaus of central Mexico.

Passes through the central and eastern panhandle of Texas on its migration
(October-November in the autumn, April-May in the spring). Migration stopover
areas exist in this corridor. Migrate as singles, pairs, family groups (normally
three) or in small flocks, sometimes in the company of sandhill cranes. Winters on
Aransas National Wildlife Refuge and adjacent areas of the central Texas coast.

Destruction of wintering and breeding habitat, shooting, collisions with powerlines
and fences, specimen collecting, and human disturbance.

Recovery team appointed in 1976. Recovery plan published in 1980 and revised in
1986, Protected by Canada and Mexzico. Intensive captive-breeding program
conduct=d by the Service and the CZznadian Wildlife Service.
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AMERICAN ALLIGATOR..... /i ..cator mississipiensis

STATUS: Reclassified to threatened due to similarity of appearance in Texas on June 20,
1985 (50 FR 25678). Original classification was endangered (32 FR 4001; March 11,
1967) without critical habitat.

SPECIES DESCRIPTION: A large (up to 16 feet) lizard-like reptile with broadly rounded snmout. General
coloration of adults is grayish-black.

HABITAT: Rivers, bayous, creeks, oxbows, swamps, estuaries, lakes, and marshes.
DISTRIBUTION: Southeastern U.S. from North Carolina to Texas.

Historic: In Texas, from the coastal plain westward to the Balcones Fault line.

Present: Alligators currently occur in more than 90% of their historic range. In Texas, the

greatest concentrations occur in the middle and upper coastal counties.
Significant populations occur inland in suitable habitat.

REASONS FOR DECLINE: Hunting and destruction of habitat; young are heavily subject to predation and
human disturbance.

REFERENCES: Neill 1971, Raun and Gehlbach 1972, USFWS 1973, Conant 1975, Thompson et al 1984.
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